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The solvent p rope r t i e s (dens i ty , v i s c o s i t y and d i -
e l e c t r i c constant) of H,N-dimethylformainide (DMP) and 
methylethylketone (MEK) mixtures in the d i e l e c t r i c range, 
20.1 ^ D < .34 .5 , have been studied and i d e a l i t y in behaviour 
has been observed in accordance with the e a r l i e r f ind ings . 
The e l e c t r i c a l conductances of t e t r a e t h y l , t e t r ap ropy l and 
tetrabutylainmonium bromide and tetrabutylammonium t e t r a -
phenylboride in the said binary mixtures have been measured 
at 25°C as a function of concentrat ion in the range 1-10 x 
-4 / 
10 m o l e s / l i t r e . Onsager and Shedlovsky•s p lo t s have been 
found to be almost l i nea r with s l igh t dev ia t ions . 
The data have been analysed in terms of Puoss-
Onsager-Skinner (POS) I9b5 c.i;.c.t.ioa and that of the l a t e s t 
Puoss 1978 equation, 
= [1 - a(1 - " Y ) ] [ A ^ ( 1 + ZiX/X) + ^ A J 
where A stands for the l im i t i ng equivalent conductance and 
the terms, ^ X / X andZiA, r e f e r , r e spec t ive ly , to the re laxa-
t ion aad e lec t rophore t i c e f fec t s while*/ denotes the f r a c -
t ion of solute present as free ions and a i s the contact 
pa i r parameter. The values of l imi t ing equivalent conduc-
tance , A ^ , the Gurney cosphere parameter, R, the associat ion 
constant , K , the solvent separated ion pa i r formation cons-
ta r i t , 1J_, and the ion pa i r roxiaation, Kg, are computed. 
The significaflce of these pai\.Jauter3 has "been exphasised in 
explaining t h e conductance behaviour in terms of d i e l e c t r i c 
constant aad v i scos i ty of the mediam. Furthermore, the 
conductance parameters obtained through Puoss 1978 equation 
have "been compared with those analysed through FOS 1965 
equat ion. 
The equivalent and l imi t ing equivalent conductances 
as well as the Walden products seem to follow the order , 
Et ,NBr > Pr .NBr > Bu^NBr > Bu.NBPh. 4 4 4 " ^ 4 4 
which has been a t t r i b u t e d to increas ing size of the cat ion 
so long as the d i e l e c t r i c constant of the medium remains 
the same. The maximum in the Valden product values for a l l 
the s a l t s has been explained in terms of the solvent proper-
t i e s as well as in that of the s t ruc tu re making and t h e 
s t ruc tu re breaking e f f e c t s . The K. values suggest an ion ic 
associa t ion with the increas ing proport ion of MEK, More-
over, for a given d i e l e c t r i c constant the K. values are 
foxind to be in the order , Et .N"*" > Pr .N"^  J> Bu.U''^. 
The assoc ia t ion behaviour has been explained thro-ugh 
a two step mechanism and the formation of contact ion pa i r 
in the case of tetraalkylammoniim bromide i s suggested. 
The d is tance and the ion s ize parameters have also been 
3 
evaluated and compared with tha t of the Bjernun d i s t ance , q 
(= e /2DkT). The dis tance parameter, R has been found to 
increase with the r ec ip roca l of the d i e l e c t r i c constant of 
the medium. The values of ion - s i ze parameter, aP tu rn out 
to he independent of the d i e l e c t r i c constant even though the 
change in ionic associa t ion i s qu i te s i gn i f i c an t . 
Furthermore, the reported conductance da ta of t e t r a -
alkylammoni-om ha l ides in several organic so lvents , namely, 
1-Butanol [1-BuOH], 2-Propanol [2-PrOH] , Acetone [AC], 
Ethanol [EtOH] , Methanol [MuOil] , l\litromethane [MeNOg], Aceto-
n i t r l l e [AN] , Ethyleneglycol LaC] , Dimethylacetamide [DMA] , 
MeN02-MeOH and MeNOp-Benzene mixtures covering a d i e l e c t r i c 
range 3 7 . 8 ^ D i^ 17.5 are analysed in terms of the FOS and 
P-78 equations and the conductance behaviour has been com-
pared to tha t observed in DMF-MEK mixtures . 
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*fMii090V% Btlunrioiay of l3««lto2jtio SoljUloao IA 
Son»M«M«s sol3r««lo^ to liM ovlgliial. m>tk oovnoO 
owl If Mr. 8. Bi ls l AInai ZmUX mAmt «r oi90V^oi«A 
«aO lo oaitiblt f»r tlui mrttrO of Hi*!)* <l«ovtt ia 
CHMHiictsy* 
(?B0f • injBirXt XI 
fll«9» (Bow Tovk} 
A ^ l i 9f ftlPftlUgg Iff 
X tak« plmmmsn ia aakiiit mtSmoml/tAgimMulm of tli« 
t«2iMa ]M2p» ia «!• font «r tht otluirt y«9«lv«d frwi amy 
:^r«oaa darioc tlM eoaplttioa of th i s voyk* Z ovo a Aoop 
Mnao of grslitttAo aaA iaAoHloAaom to JPvof • laroX ZoUSt 
njr toatihtr aaA m^Hiyvioert for lULo alilo giiiiAaaeoy t laolj 
iitgsoslioaot «aooa»ig«iM»t aaA* aiNivo a]l» tlio oyapatligr asift 
bttMivoJUnioo ia afetitaAt* I elm villi to tliaak Br. EaiMA 
Alif Roalort Pofartaoat of BiociMaiatfary J«l« Kodioal 
CoUoflt 1 ^ liao b@«a a oo^oteat eoareo of iaopiratioa to 
I30» 
£ flB thaakfaX to ^of» H* 0* Attmaft, Ohfdrmaa of tliia 
dopoTtaffi^ it for pTowiAtug ttio roMareh faelXitioo* 1^ thaaka 
aro 9X90 duo to ?rof• S» 7« Aliaad and Br* ltilifoo«iir Ealataa 
for tlio poxaiaaimi to aaa tho iaatnaioaft • ia thoir 3abora» 
torioa iMk £, U» OoUago of Bafiaooriac* 
I aaat toaior aoat aiaooro thaaka to Mr, K. A* HaUk» 
Priaoipal. 74I* Dogfoo OollofOt lak vko graatod a« tho atndy 
loafo and kolpid ia aororaS. vara. fiaaaoiaX aaaiataaea froa 
tDaivoraity Oraata Oeaaiaaiea ia tlM fora of Toaekar ?anov>» 
akip vador raaaXtr ZaprovoMaat Frofraaaa ia cratoftelly 
aakaovlodnjod • 
Tha oMMlotiaa of tkia verk vaa faailitatad kjr tko 
to tluuiic MiM o m | « t lliis 8«aitft9 XT, Xwnn A1MI«A mA pr, 
R. a* lalfli* 1 KiMft tpoeifioaXlj tlutolE to T». Aijae A, 
ibuMri, a friOBA anA oolloogoo of Biao» f^r lilo iMlp at oaoh 
atafo OQA i^artienlarSjf for tlia tvosdilaa im took la tlw oos* 
putatioa of tbo data* X alnalA liJco to thazkk Mr* S» 0« 
dmpta for typinc tlio tlioaia ohoovfa31|r» 
X vaat to oxproaa wf fioop approelatioa to ay «rif»t 
iiiiAiooAy vlMi patloatly aadmnd is^ any hoUdajra and vamilio&a 
that vore dovotad to thla vorli aad gave ma aaoottvasoBaixt 
iflMa i t vaa moat n^mH^tA* 
l^ aat ^ t aot tlio leaat ia ar fat&ar alioaa Ulaaalnipt 
X flsAXjr teUavOf twaaioad tha ianriai1»la eooroo of iaapisvi^ 
tioa to tm aliaaavar X got dlaaoasraflod. 
( 8 . BXM]^  AtOUD MXDX) 
4 gi i y 1 A <? I 
71w (MlTAiit 9sof»«r«i«» (Acnsitafi T&soosltjr «EUI d i * 
««tli7l«tliarllBttoii« (MSI) alxliir«« in tlM di«l«etfle raagt, 
20*1 -4 D 4 54«9» lunr» b«9ii otuiitA emft ideality in h^htswiawt 
h»M !»•«& o%09iT94 in aeoofdasiet vitli tia* •«rli«r tixAi&$9» 
fhe el«elrios2. oo&dQetmM* of t«tra«tli3rXt %9tTmpT0w'^ ^^ 
t^tvalmtjrXasmoiiiwi bftmld* said t«tr«lrttt3rlaem»iwi tidf^i* 
plMsgrajboxlde in the mA,A W^PWjt alslav«« hiKVO tmrnn, mvMRxreA 
a;! SS^ O ae a tmtitloa of omeaitfatiOA ia tlit ntiiga 1*10 x 
IO-« « o l . , A t t » . Oa»vi«r aaa OhMIo**!,'. plot. !>«». ««•» 
foimd to he almost lia9@ip with @li#it doiriatlo&fi* 
^ha data imwe baen analyead la tame of Fiioaa* 
Osxss^T^Skimmr iWOB) I96§ OQiiatioa mA that of tha 3^taat 
Fuoea 1976 oQuati^iit 
viMiya A^ ataada for tha limltia^ a^aiTaloAt aoaduatmioa a&d 
tlia tamat ^ t/n aad A A^ rafar, ra^^atlTal^r* to tlia ralax»-
tioa aad alaatvoylMratla affaata viaXa 7 daaotaa tha fraa* 
tlOA of aalmta yvaaaat aa fraa ioaa and « la tha aaataat 
pair yaraaatar. fha raXuaa of Ua i t lns atalTaXaat aondua* 
taaaa» A Qt tha Ouniaf aoaphara i»araBatar» Rt tha aaaoelatlon 
Qoastaaty X «^ tha aalTaat aaparatad loa pair fonuitloa ooaa* 
tsAty K ,^ noA th« loa pair foniKtion, Kg* KM eogi|nit«d« 
Tim sigalfieaaiM of thoat psmitttr* hsm hwn ti^ luMiiMA in 
•acplaliii^ th« ooMttotoaot beli8riou;r ii^  t«As Qf Aliildetrio 
etmtta&H i^6 fitteoalty of %}t» m»dla»» Ftnrtliovi&oirai, tli» 
eondttetettoo param«%«r0 o1»tal^ «d thx^itali FIIOM $97B •^utttlon 
hsm toee& compared «ith thoao an@3^ aeft t^roui^ H>a 19^5 
tli9 e t^tliraXaxI fund Ubi^tiiig eqaivaleat ooadueteoaoits 
nm villi ae th® faliloii i^ roAuefe® ©^ em to follow thf» ordes** 
^Meh has %80si attrilmteS to iaoz^tfieiis^ e i ^ of the eatioa 
eo long as thd dleleotvio oo^^stsnt of tim additn i^alaii 
t ^ 88Mie« fli<i mmdiiiiim in ^m ^:nM9u pro6ttot valuds for etll 
tli« aalts baa be«i explalndd in tonais of ttit iKjlTwat pro oar* 
tiaa as wan aa in that of tlia atn&etmra mnktm &&^ ttw 
ciraetura braakia^ affaota* 7ha %^ •alnaa siai^at an ioalo 
aaaooiatioa vith tlM iaeraailiig proportion of UMm Kora* 
orar, for a givwi aialaatzle oooataat tte K. Talmaa ara 
fottaA to ba in tha ox4ar, lt^ll*> f r ^ * > Bn^^*. 
Tha aaaoeiatioa lialianrioiir h«a baaii axplai^cA tluroui^ 
a two atap oaahMiiaB woA tlia foisatioa of eoataat ion pair 
ia tlia aaaa of tatraalkrX«HBO&iiai broolAa la suggaataA. 
ThB aiataaoa aad tha ion aisa paranatara iiara alao ^•mL 
«fralaat«d mA ooapar^d with thiife of iSm fijtnnai dista&e*, q 
(• •VzDkS}* fli« distant paraattwr* R Iws INMII fcraaA to 
inoroaeo vltb tbo voelpvooid of tht dioleotfle ooastimt of 
tho BOdlin. Th» •aliaoo of io&»«l8o paxwaotort a® turn out 
ta \m ladopooido&t of tho aioloetrie eonstaat «vea tlioti«li ttio 
<^ iaago in loaie etsaooiatioii i s quit® ei^^floeiit* 
I'ortbezmavo^ the roaorteft ooMtsetaaev aata of totra* 
fiMgrlajsmoxiiim haiiaos in eovorgd orgrmie solvontef s^ sroS^ f 
1«Si]^ ei20l C1*Bii0E21 2->Jr9pa]aol |S»PyOlU, Aottoae lAOl« 
HtlioaoX tEtOHJt llethanol tHoOHl» litroeet}i@;ae CKfiiOg3»#.aito« 
uitzl2« Iml f Btlt^ XenoglyooS. ClQJ» DimethySaeetamlSo CPHAJ » 
i'.j^ Og'^ loOH m^ e^iOg*^ '^^ ^®^^  siisttzres ^irorisig a dieieot3?io 
Twiagl$ 37*6 ;^D ^ n * § ere an^eeS in t o a o of the WU m& 
«^»76 oqiuatloiiii sand the eo&€tietaiio9 b@ha<rionr Ima Maa oom* 
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4ilftMl«i iBiA ooaAnelaacie* hsr« 1»««a «»ploy«A ^^ ^ in tlit 
•tiiAy of tli« Bfttuv* of tho oloolroajrto ooA i t * i&toiratetioii 
idltli tli« oolToat* Blootileiil «oiid»«t«fto«9 \mlMg oao of 
tlio in|>on«At 9rop«rtio« of oloetn>3^io oo3Ati02io v M ^ 
Ota omooomif^ illsr osiq l^oiii tho imtiiro of tho oloetvoljrto and 
i to iatoroetioas iiltli •orloiio ooXvoiitOt liao 1»o«a tvoBon«» 
donoSjT o^ YiAloft dttilBs 3A«^ oovortil doosdoo • A mimf 
of litorattsro mi olootvolgrtlo oolatitmo rovoalo tliat i t 
VAO M oarlj so 192? vlioii tho of foot of looio ttteoopliATo 
oa ioaio E»>biXit9r VM ooaoidoroA ^ Bo^yo oaA EmekoX *^ 
fitoir thoovy pzoposta o llaoor roSAtlonitkip botvota tlio 
o^ ialvaXoait eeadttolanoo noBL ttit aqnajro voot of moXar ooneon-
trotloa. Tlio tlioea^ tmo %«ooA v^en t«o fftoto* tn tto 
firol fljioo tlui lea aovinc tlupoagbi o coSxitioa aatfor tho 
iaflAoaoo of offllod fioXA tooAa to 4i«liix% tlM oarvotiaAiac 
ataooylioro i0d,9)t taoa owrlo aa 09»oalac oloetrio foroo* 
la tho ooooaA plaoo tho loao oovprioiac tlio loale atnea* 
9lMfo ffodaoo a ooaator oufvoat of aolroat ulULali rotavAa 
tlM aotioa of ooatral loa* 
Hovovor, Oaoafor^^ poiatoA oat that ia oaloalatiac 
tlM first or tlio aooalXoa loalo (or rolaxat&oa) of fool 9 
Cotgro MA HttOkol aoclootoA tho laflaoaoo of Bvoaaini aovo* 
mim% 9f ions aaA ii«ii m ti««:lMAl «ia«b ! • vallA onljr If 
•of«» i t vfts iliova tliftt tti« MttonA or tht •l»«tyoplitir«tlo 
•ffsel emOA ^ •tftfiivft in A mwsmir vkiflb eoot not iiivol<v* 
lonio raAli. flM iBporlant f«atiir« of OA«ogor*« oquatioa 
«M tiio proportioBftXity faelor vUl^ eeolft bo roaftily 
oaXoiilAtod* 
Qnoogor oQuatloa ^sfo vovmltt uliloli voro found to 
\m ta o2ooo agVMaitMt vith tliooo obtaiaoA fvom tho soMorod 
•aliiOt at TOfar 2ov ooaoontxwlionfi but sadi oa oquatioa vao 
otriotlgr valid oal^ ea a liaitiiig o^vooBioii* Uliio vaa oo 
booaaoo ia tlio dovivalioa of ^o aiaplo oqtiation onlsr tb» 
firat approxiaatioaa wv9 votaiaod in tlio matho&atieal 
troataoat KIA aioo ^o oiapia plijraioai pioturo aasoaod ia 
tho doxlTatioa nii^t IHI iaadotaato for fiaito coaoimtra* 
tioaa* Tha oquatioa vaa 
al^ia tiM tanaa A^* D* f, Vl oaA 0 wtwt vaopaotiToljr to 
ofairaiaat ooadaatoaoo at aova ooaooatvatioa* AioXootHe 
ooaaloat of ooXiroatt alMwlata toaporatwot irioaooity and 
tko oqaiTalaat ooaooatralioa* 
Tho akovo otaation aoa ooatmiontlar IM vrittaa ao 
i^«» SAQ * 0 » U^ app««r0 mm m sXop* in m plot of A 
vorotto /5 and !•» thoroforo, oellod t2io tboovotioaX alopo 
or tho OttMgor'o ilopo. ft aoA ^ ixro tlio oooitftatB dopoiid* 
lag upon tho aaturt of t!i« oolvvats* FuzKliort a atiS 0 
dotosKlQO r«^ «^otiY®3iar tlio rolaxation a^ t&o 9lootroplior««» 
t io offeots* 
Solvio^ for ^^t tl&« oQUfttioa ^ooiiest 
titom the ii]M3!iro ot^stioa for mmjf jmX*^mX^wXw&t eleelrol^oo 
irsui sot oo^«tfi&t OTor any @pi>r®eiftbl« otmottatTatic^ n nmge* 
Ho o)»ooinrod frnftlmr that tho ooKfutoft vsJbaoo (fioelgaatod as 
A^) plottoA agaiaat 0 gavo atvalfiitt lino upto 0«fK OOIIO«BI» 
tratioa. On tld.8 liaale tlio ooiroet A^ Taloo for oaoli 
alootvolarto voolA %o tte latoroopt of A^ Toraiui C act 0 « 0* 
ttUM tlio fiaaX ooaAuotaaoo o^iiatlon voulA %• 
• A^ • 10 
or A • A^  • 8^ /If • ( I • a /8)B0 (5) 
•l«elroayt« henring urn* er««r of macBitado MI 8 /^  noA Iwo 
ao tli»ox««iofa ftifl&lfioaaoo* 
Qixmigitar^*^ ovtlattlod the offoel of mfttlioafttioal 
•iBpllfieation i&TolToA in tho AoxlTatioii of (tooa^r Halt* 
ing al090 aa& oiQ l^olaod tlio dovitttioii of A iporooo /S pljotu 
from UaMWtltf \fy oAdiag tvo torao to Bq* (2) , x^oultlag in 
^ • A^  • 8^ / ^ 4. 10 log 0 • BO (6) 
BqnatSon (6)t too» oenM myt oipJ^ela tlio ooMuetaaeo of 
2A.2S 
maoy oloetvo3^«o ^* ^» 
to»«», ^ » . t l « 2 « .U41W to thrt 0* B,. (6) » . 
OtltOllu^i^f 
^ • y^ • s^ / 5 • 80 log 0 • (1 • « /S)(J| * ^2 /?!)c 
• . . (7) 
idioro 8^ io tlM ooofflol«ttt of Xisitlog Imft B AopoaAo 
(w37 OB tlio pvipovtioo of oolfont and tho «iiRi|^ of loao 
vldLlo J| wd ^2 '•P'Bd ott tho otm poraaotoro ao valX ao 
«& tho dlolaaoo *a' of tte oXoooot afproaoh of loiio* 
IqaatioA (7) vith hlgiior tormo vaa Hood for tho dotoraifto* 
tloa of asooeiatioa ooaotaato of alkaXi halldoa azid thooo 
of «ii«i^omax7 aanonliai aalto in vat or and diosaao*vator 
»lxtax«o^ at 25*0* fbo oiaoo of largo ionat for oiaaplo. 
v«r« tlmiii^t to ^ £«^poii«ibl« for t£i« Aoale aMO^oilios* 
faoMi soaifioA t ^ eofidaetaQO* etct&tioa t»y takiag 
S&to ftoooimt •ueb sa a8»ooiAtio& pli«a«iiQ&o&« fo eoneidor 
tine offeet of vlseioi^ty of tim ooJUition oa •qoifalcat eoa» 
i 1 • 8^ / f f (0) 
• «* o 
A torn lOBOva ae F8lk«&li^ ezi«*>Dole eoeffioieat m>M dofi&od ao 
F-[('^. \)/\^B.^^S (10) 
So«Xoeti»8 tl io ttsniif S ^ / ? , 
Tkiio ^ iioooinitiac for aaeh a tisoooitsr of foots* tho ooii«» 
duoloaeo oquAtlon (7) awmmiio tho foxtt* 
^ • \ • »A /''^ • »0 lo f 0 • JfO . F A*0 (15) 
6 
lOMW jr . [ ( I • a /5)(i . S) S]if (14) 
fldl« •tnatioft ham ^«a tamA to b* f^^lieaibl* la ct YWRlttir 
of mXrmBktti t& iioii*ae«06ifii«i alootvolirtoo only* 
Foots l^inber aoAj^lea^^*'^ «faio «aS4 ttviAtioii Isf 
inQlMlag tlHi t«f« for tlio AMiooliiticHEi oqiiiaLil^ xliaiy 
4*^  ^  B* 1(11 I ^ A'^ B* 
tA*3 CBI 
% • * ' («5) 
Sf f ^fors t© ^® aot i i l t j oooffioiont of fr@o tone 
soft Y Amm%99 tho fraoli<m of th$ eolulo aa firoo ioaVf «%ii&^  
tloii (1$) aaar t)o 0IS^V9WMA aSf 
''A - f:33 «'«»> 
C y*f^  
nA . laf - $'o^^ ^^n\ • I^ >!'^) (It) 
idlMNi 0* • 0«4?49(oV2BIX)(Q«IoVlOOODIX)« 
flw Aofvoo of AlMO«iaii«a» / io AofiaoA «i 
' • - ^ • ^ 
8«^«liti&tiac %&• • • i n * of T ftom Bf* <18) t&to I t * C1^)» 
Am A^^%^Ay^ in) 
i^imt% A^ i a t i l * •<ial'v«l«at eontmelaae* dut to froo i o M 
at imaooatrttioii 0^ *^ VV^ OB oqiitAtioa Cl9)t A^ m9$ te •«» 
pv»08Od mm 
A i - \ • 8^ / ! ! • 10|^  l i ^ 0|^  • (jr • % ) 0 | ^ (20) 
Snbatitutioii of tlio •eXta« of ^|^ fv«» B%* (20) into tii«t of 
(19) t loft^s to 
A^ « A^^ \/Q* ROT* (^ •* F/^)0 • K^Qri^A (2!) 
^ • K 0 * / ^ ^ - 8^ / 5 ^ • HOr^  1»« 0 ^ • M?J) (22) 
TlM roooXtliis oonAuetanoo oqtiatiOJi «o 0C9mk lijr Tiiooo'^ i « 
^ • > L \ • ®® '^^  7 * ' ^ * aO/ lo« 07(jr • f /^ )0X 3 (25) 
ViMM 8 • « ^ • i 
! , • 2.302i( X ' A V / I 4 C ) 
I j . 2.502$(X«lt/UC*'^) 
(T , - I*aV/l20l(21i^ • 2» . O A ' • 0.90t4 • ImClts//® 
it««iioii (25) hM Wttt Mii«fMitoil2ar wliliMt^ *^  fof 
•a^laiiilai thm wmAwslimkm iMlicrioiir iritH ciW3icwftr«ti«m ftir 
Slit f9»tm O&Mgtr tMsftatiKt of ooaftn«laiio« dat* 
tluras^ •quAtJ.oii (a?) idiidli «pffoaElsfEl«0 to oiiolafto tlio 
liil^itv oonooatrfttloft tomo g^O in ooBpsrslliniS^ Oov oon* 
OOBtrstioa rogimi alMini that tho rtUvmr^ o%t«lnoA for tlio 
ion olio paroBOtOFO t? «p« lov (2 «» 10A )^» 1^ tmttnAsk 
« » . . » m . .«iu.tt<m « ^ n ^ t l T . r.^. tor th. tool, 
aoooelatioa viiioh i s phfBtcaiX:^ tmaeooptoliXo* 
#tt»tioo^*5^ hMM$ feioiraivoFf sodiirio l^ ^o Mtldl oncidiio* 
ti^oo oqiiiatioa by oo&i&doi*&»g tlio hH^T W6%T tomo of 
eoaooatxmtioii auA tlio 3«aff»r«iigo iatofloaio iatovaolloao* 
tilt KoAifioA oquotioii io of tho font 
• » • (24) 
Booti ott tho Bjoms imtoffioaio ottyootieo tlioovj* 
Jl^tioo o«iuitioft ooMiO to 1)0 soo4 la tho oooto lATOlTiac 
lo«c»i«iico iatovootiotto* Oa tte othor lumt* Taooo^aoogor 
o«aotioa vldoli io iMMOi <» tiM Solgro iatorioalo thooiy i« 
oopahlo of Aoaliag vltli oaXy Ohovt^ vaac* tatonMtloao ant 
hm» hooa aooi'^*^' to oaal^ oo %M troaipoft boharloair of 
•I«9t?o3jrttt« tall i t s liBit«A «j^9M«^i^1^ eftiui«t to owr -
lo9kti* OB* em •••i3jr y»«XiM that IttQth. tim •qim%l<m9 
6it«A Bh&w ttrt eospXleatcA aod iisfolvt issiy ft9i»vi>BJiB»-> 
tions* 
Xa I97S FttOM pjwpowia a ii«» mod«l^' for t l i t BOXU* 
tS.<m« of tnwsui^rienX eloeln>ljrto«» So ocapvloA tlio voXaxs^ 
tion f i o H aofl oloelxo^Iiovotie ootmtor cRErrwit for tlio 
isoaeX ooing tho oontianuii thooxy and ^iio a tliroo pavamotor 
ooadttetameo ftmotlon (Ot y\Q* K t^ B) v&o olitalaoA i ^ r o /A »^ 
S. and E stood ro8poetivo3jr for tlio Ualtioff eoaAttetaaeo» 
ft0«oeitttiQ& oonstfiat aoA t ^ Siaaotor of Gisr&iy ootphoro* 
^hlo aodol of Titooo roprosoatoft tho oeltttion as oo£itai&iuff 
tlw &ttmey eooplioroa^*^ o«it«ro4 oa i@aa of ^ergo ^o saA 
aorrowidiod %gr ooatiaam ocmtaiaiiig a e^tiniioaa apaoo 
oiiargo tliat latofratoa to jt*l «1>*A tvo oppooitoly idiarfoA 
oeoplMroa ovorXopt tlM oorvoopoadiiiiE ioaa aro oouatoA aa 
aon^ooaAaatlBC paira aoA ara Aalatatf from tha popalatloa of 
ataoaplwria ioaa* 
Faaaa aoaaidariaff lULa aarllar aaflala/aqaatioaa aa 
o%aa2ata« aagfaatai aa altofatluir aav aaf3« af attaak af 
aaoii a proMaa aaA aaAaataaatljr prapaaaA a ravlaai aoAal^' 
Za tka raviaai aaaal« Ioaa ara aoaatai aa «iffaaiaa palra 
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• 4 Y < . K ia «lil«li A i s t te oontftol AistsBot wA R i s ^M 
ii«i«t«r of Qvfntsr e9«Fli«y«« A fvaetion o< of tli«M piurts 
aiffittt fd doafSSI to foxtt iioa»ooaau«liiig dii9o2«r pairai 
8/(1«a) « 99p{»tf/ia) ia vlULdi Bf i« tbm Attt%Tmxm ia 
«BJtvi3r ^ctinmi a Aiffnaioa pair id r » E mA a ooatael 
pair. It i s ths Boitsasaa soastaat ana f i s tlis absoluts 
tsapsx^attirs* Tliis aoAsl. psraits ths sspaaraits trsalmsats 
of sliort*rsxigs as vs l l as of laa^ra^i^s istsrioaio offsets* 
fhs fofmsr (rsiaxatiQii fioiA saA olsetvopliorssis) sffssts 
aopsuA ttp«ft tho valas of Rt tlis AisXootrle eonstsnt aaA 
^i« viseosity of pwm soXirents* fiss l a t t ^ (fOTiaation of 
dipolar pairs) i s desofl^sA 1^ the B, or aItsniittiTo3jr W 
SQ m 9xpi*iB^kS) ia «ltio!i X, i s a oonstaat ASSOEIIIIQ^ tho 
stsady»stats bstvssn tlis solvsat^-sspsratsA diffusioa pairs 
aua ths dipolar (ooataet) pairs* 
Tltas iMiglnnlng vitli tlis snabollo st«atioa» 
(vlisrs p i s tlMi frastioa of tiMi solats that soatntatss to 
ths traospsrl eanrsat» A^ ^ i s ttis l ia i t iac iraltis A (o)» 
^X/k(<^0) i s tlis ratio of rslaxatioa fiolA to tlist of 
sztstaal fiolA asA ^  A (^ .^0) i s proportioaal to tho oXtstro* 
plMrotie oouatsr oorraat] t for syaastrisal oltetrol|rtos» 
faoss fiikallsr oUtaiaoA tho ooaAaotmss Ofaation as, 
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Q^fonlt as atMiawry for th« a0aay«i0 of data ^ th« una of 
A MQuonoo of "roftotioiuf* vao eonaldorod s* vsaA^r 
A* • IT MM^ (A^ . . . . «-) . . . ^ A*B* (at) 
in «lii<ai (A" . . . . B-) aoiiotofi tt. oonfigomtltm ^ «Mi& 
oatioa and aaloii ara elaiataiaaoiialar in tlw Tolsa^ 4irE /^5 
aaparatad 1^ at aeaat osa eolir«it molaeola im* » ^^^.^t 
0 « diasiatar of aolvaat molaaola). 
Tim diff^ion pair format!on la aaoorilita ^ 
m {% * r ) ( ! • a ) / 0 y f^^  (28) 
aaa tha fomatioa of dipolar pair i s aasarikadi ^ 
I^ m «/(i • «) (29) 
Tba pairlac ooaataatt I^ (pravlottsly i t vaa tfasigaatad aa 
X )^ ia clTaa %f tlM ralatioa 
I . (I • 7 ) / c x V 
- IRAI • «) 
• 1^(1 • JC,) (30) 
TlM sttliaaript ^ iaAioataa tlia aoadaatiaatrls arigia of K 
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th« sttl^seflFt R iuAleat** that Xi^  A^pmoAm &xpli%l%lj OA tlm 
9«irlfiK dlatanet ftoA satMeript • iAAl««t«« thtkt K^ • 919 
(«B^AP)t viacfei 4«sorl%o« th« iiuin^raiict • f f tet . Toom has 
poiat^A out tliat his BO4*X dwisaAa m% I«a«t » t«A foli 4ilii» 
tion ot tilt 8olitti9a» th9 maxlBQii oo&e«ktiiitio& liolog A«t«r* 
BiaoA %gr tiM mXatioat 2 x 0'^  x 10*' ffio2«» por Iitv« ulitrt 
D V9f«7e to the Aioleetxlo QonstoDt of tbt oolvo&t* 
Fiirtlioiiaoi*o» voxy rooontS^ OiU lias mftdo a aev 
efpivfiOfo^ for tho ovaiuatioa of 8ii2g3« ioa ooadaetanooa la 
pwn mA laixod aoa»ii«it«oa9 aoXvoata mA propotmA ea wiplri* 
oa!Uy ooaifioA oqaatioa to pvoAiet tlio icmlo ooaAuotanooa 
of It^^t ^ 4 ^ »A Ba^^ ioaa. e<miea ot aX^ ^ liavo 
oztoaAod tlw FaUnahagoa oqiiatioA to tlio ooailooti.irity of 
eoaeoatratoA eXoetvoljtio solatlima* fhisy liavo fouod that 
tho propoMd oqaatioa garo oatiofaetoxy rasoXta for Or, 
KOI mA ZdOl ia vator at 29^ 0« 
As for aa tho oj^arljaoatatioA ie ooaoomoa oxtoaoiiro 
otadioo hsvo boon doao oa tho traaaport proportioa of oloe* 
troljtoBt la paat oovoral dooodoa' ' * 
taoa ot al'* aoaoarod tho ooadaetaaoo of dllnto 
J( »i*dl»othyl foraMiido oolatioao of eodlaa nd potaooiiai 
aalta ia a ooaooatratioa raafo of 1*20 a aad fOand a 
good acrooaoat hotwooa tho ohoorvod and tho thoorotioal 
Oaaagor hohanrioar. Iioatar ot al'^ atadiad tho oondaotaaooa 
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of &em9 inil*itiiiTal«at •Itelvolyttd la S,S*dl]B«tlijl aott* 
•Bid* mA oMftlnad tlit rtsolts vhiflii prorldtA •nffloltnt 
ttOftbtr of ozomploo satostmtiatiug tlio lav of iaA^pmsAwkt 
ioiilo mobilitloo for tho oolation of eloetro3jt«a* Sagr* 
KrmnBp T^Bxm aciA Faoso huTO shoim a ••xy keen Intoroat in 
this area of ntuSloo'^*^'* fhoy soaooroA tho elootnoel 
eondttotax^eto of organio ae vei l as Inorgeaie eleolrolytee 
ia various eolventa s&^  did a thorough study of ooa^tict^iee 
as a ftmotion of <»neetttratigzi* 
Eollher^i et a l ^ eeasurod the eleetrio!^ oooduotenoe 
aod Tiseooity of some lithiom aj0 qxtsetwea&rf ecrtoBitm ealt 
dolutio:ao i s propylene oarl»onate mx& a i^alysed the 6at& by 
the method of T90SB Bi3& AGcae8ii:]ia • Xiater o&« Bisi&i &n& 
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eo^ irorlEera ' siade eisilar meaeor i^imtB Mk& studied the i«i* 
solveut ittteraetions of some tetraaDsylasmoaiiiis arid ooeaam^  
ions in propylene oarhonate aad ohtained the Faldea product* 
SixBllar studies hy others are also reported ia the l iters* 
A large austier of preoiss eonduetaaee jaoasureiBeats 
ia Tsrious aoa-stueous selrsats are haosa* fhese studies 
hsve eoatrihttted to the uadsrslsadiag of strueture of imiie 
solatioas^*^ ia addition to hatiag sigaifieaat laportmo* 
in ths develepneAt of hi#i enexmr hatteries. 
Host of the studiss sited earlier were nade ia the 
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iji^*r««tiiif in MlTvit aixtvurtt* fh» A«tft on eoaduotaae* 
•todies in Tftfloiis MlTCBt laxtttr** art cr«ll«blt^^*^** 
iTariotts typ«« of ¥iaayy WXTWIII slztumis liar* 1»Ma iiMd 
for tliooo otnAlos. Host frofaontlsr uao^ l aro t!it mixturo* 
• f dipolar 80l'v«a«« vitli at Itaat o&a forotio aolvanta^*^^ • 
Oaa ean find th« data on tho atodiaa in a siactora of dipolar 
aod non-polar aolveata •^^ ^^^ aa vail* 
TtM atndiaa in mixad aprotio aolTonta hfsir% he%a 
reportad^^*^^ Imt tlia nim^ar ia not rmey largo, Eoeaotlsr* 
QIH and oovorkara ^^ otudiod the oonduetiaatrio ^ohavio i^r 
of ffiany oleotrolytae in aeotona-B^Stdiaathjrl fom^siido 
aisctoro mA analjrood tho data %9r fno88«"Q!i98gor o^iiation* 
h^« aamo aathora at other plaoa ^ made a aiailar attoapt 
aad analjroed the data ^ ihodloraler notliod* Sttidies in 
hinary aixtnreo of li^ il-dimotharl fomaaido vith 1,l«?»Vtotra« 
aothyl aroOf disethyloiilphoxido end hox»ietharlph«iophotri« 
oKido have aloo heea doao^ • 
ftethirlothjrl icetono and K,if*diaethylfoniettido hoth 
are dipolar aprotio aod ia tho pare otato hero no tendon* 
oieo of oelf aoooeiation threagh dipolo*dipolo intoraotiwiO 
ao haa been reported in tho oaoe of dinothyloalphozide^^^*^^'. 
In tho pare Stli*diBethplfonMaiido ooadnotiaotrlo hohariour 
of ootoral eleotrolyteo vaa otufliod hgr Searo and eovorkoro '^ « 
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Thm Qoiidtiotiiaeos ixk m t^hyXfithyl iMtoiui tftr A Mn«» of 
^i»»%asikBry affiaoaiim $BX%» lisro aXeo been fflsatuzwd at 25^ 
C8I& tlie aoioa p«£i«trtttloa of the eatio&« in aasooiatioa 
Ime been reporteA ^* 
Tezy rtoMiit]^ Fiiilior aod liiasl h^ svo studied ttut 
pliysioel pfopertics of fa«t&arl«t!syl^ toiM*>]j»^*Atmethylfo»a*» 
entldt 2^xtiir« oir«r tht eatir® ooapOi!ltio& m&go «md hffl:v9 
7«port«d ^mt this blaaT^ r 8o2.ir«at egrt^ oe i s ideeil for the 
xiltyoiooiSi^iical. Uamt^tgmttone on 1*t eieoli^ol^oe. For 
tMe rBnmix tM@ ^0t«3S Ima l2@en otiocieE for our iisrestiga-
tloii«» Htm ©laotrolsrt^s d^saa ©r© qimrteriiM^ ed^l* 
-^'>iBOiias& halites baemLBd tlio^ r ar9 fairly s^lubl® in a wide 
variety of solvaiite cml h$sm m tetrahedrElly oyisimetrieal 
oatiOB onA fipliexleal aaioa* Horeover* they f^m m hamo^' 
logoutt serlee vMeh fadlitataa the oompurieOA la etudy. 
It troiOd bet thereforet interesting to widertake the 
eomXyeie of ooadiiote.«e datm of tetraalkylMBmoniim h&lides 
in tenie of Fttose»1978 find Ftioee-Oiieaeer»Skiimer (708)»1<I65 
equfttioas and to exnoioe their a^plioability* 
In Chapter If therefore* the eleetriofla eondaetaaoe 
of tetraaXkyX (ethylt Vovflt biKtyl) enaoaien broaidee aad 
tetrabutyleaaeaiaa tetrapheaylboride ia lair-lliK aixtaree 
of TaryiBf dieleetrie eoaeteata (20,0 ^ S ^94«$0) he?* 
beea oeaaared and etadied ae a fmetiea of eoaeeatratioa 
16 
at 25^ C* fheir rssitXta hsev b««& «a«ly««i imd eoaf arod la 
tavsa of tiM a¥ora aaid t«o a^uatioaa* 
£a tha aaeoM eliaptar tha raporlafl oonAuelaaiea data 
of tatraaXkylJBKroiiiiai halldaa i& aairaraX organic aoXvanta 
(1*lKitetio3l» 2*prop8iiol0 aoato&a* etha&olt ffiatIia&oX» aitro* 
setlisBai aeetonitrilat ettiflanaglycol moA dimatliyl aoat* 
a&ida) eod teiaavy miztttras (Bathaaol^ H&itveaatheua lusd 
aatliaaoX»b«issafia} oovartac & dialaotrie raaga 17*9 to ?7*8 
hscra l>«ea aaalyaad ia tansa of tlia F7@ aad Bt)B ot^^tlosa 
&a& tha iMhavio-or of thaaa eaJLta In tlia aaid eolv^mts ttaa 




^•trMthylwBO&liBB broiidc (^AB), tttrapropyl^ 
SBrao&itia broaid» Cf^ AB) Cl»oth mueat ml mitk t«%v&l»iitarX* 
ami-KiaiuB br^^idt (fBliB) CKastma&y A03 v«r« nm^L m» m.dh, 
for th« eo&duotivity menmamsmntWm T^treStsitflmmonlws 
t«traplitta2rll)o;id9 (fBAT^ B) was irrtpartd in the islboyatoxT. 
HetbyletliiyUietoiie (KMs BDG) @M I,I»dlffl«tliy3Jroviifi@ia« 
(DHf} BDH) i^ ere used ae eoXYeate after farther puslfioetion* 
?li® diemioaJle reqiiired for the purpom of imrlfieation of 
eoX'reiite were ohteisied frcw BDI|/Bara%ha£ OhenioaJl® and those 
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required for ealibratl(»i pur^oae were farther purified 
hefore ttee* Potaeaiam olilonde was reorsreteWaed Bev&ml 
Ipyaratuf 
(a) TMperature Cootrolt A deul^3A walled thermoatated water 
bath waa need for the aaiateaaaee of teaperatore* Zt eon* 
elated of aa laaerelon heater (250 T/dOO V)» atlrrert one 
eheeh thermoneter and a ooataet theraoaeter. fhe ^ leek 
thexBoneter (oeraaaar) waa ii»B«S« eaXlhrated to reeord f^ 0*1^ 
Tarlatloa. The teaperature waa eoatrolled hgr a relaar (Jteo* 
txpe, ill* 15.0* 220r«15A (Oev»ai^])« The atahlHtjr IA teape-
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TAtwf M eh«ek«4 hj « BtQlcaaa tlktrmoia«t«r ims vlthia tP*09* 
(b) 3>fii«it]ri A oalibretaA pyMtm9tw vaa uetd for tlw dm-
Mif 6}^»$a«it9ut#t Tim •g^taaan^wr eooiittiA of ii bolli of 
7*65 ftl empaoity Sii& m graAuatAd stwe of 7*9 CB in langtH 
aoA 0*4 las la diemotar* Tha gi^uafelfma of tha ataa vasa 
ealilinitad for raoox l^ixg tha irolmia* 
(0) Tiaooaitjrt Oaiuion tn»1iaIoMa vieoonatav vao uaad for 
tha vieeoaitjr saaaiirafiaista* ?lia iriaoamatar vas daai^aA eo 
as to analgia t ^ maiurosfaiat^ ita of ifiaoosity of soall s^oozita 
of Sd^Qlda aoeoretalsr* 
(d) Oo^aotaaeai ila ^pad^ioa Bridge* f608A (^anarel i l^io 
^ COf !78A) «ae ttasd for tha ooaduotamoe raaaaar^aaiita at a 
fra^aonoar of 1 iro@ «itli an aeenracgr of j;0«01f« to tP.OQ^^* 
f iia oaUL iraa dasiipiad in satit a maimar eo that i t oould 
apacord tha eoiidaalaaoa of mt»iX iiisouiita of aolutlona. 
Mathoda 
(1) graaarattott af tatrateatyXaBaaalum tatraphaaylliondat 
Tlkt aalt vaa praiMirad bjr tha aatHod^* of Aeaaaeiiia 
IQT natatliaaia froK ynriflad tatralmtjlflBBonitai broaida at3d 
aodiifli tatra l^iMoy^ '^i^ da* Two p9v oaat aolation of aodlm 
tatraplMHBjXborlda waa praswrad iji ooaduatlrltj vatar aad 
filtarad. Aa aquiTalaat amount of tatrabatylaMnoaim 
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IdPOKlAt ia two 9«r Mat tttiMKiiui solmtioii Mtm Blsmiy aAA«A* 
tatioa* Afl«r pMUviiiazT AiyiJiCt tte produflt ««• rattvys* 
fiiuOlgr dri«a for mrrwml iay« ad 40^ aad 10*^ an pfwmm* 
jhayifleatioii of g»teyl»tfaylJt!tton»^^ t^ 
XIX mm tyta.t«A Mnrorsil tl&oa ^ t h otuynttft petaa*-
«&iw oapPten«l« Mltttloa to waovo tSio aolA Snforitioe i«i& 
tiio t«o liiyora tlraa o^«i&«A «•«« MpfldmloA* After roaoriag 
B08t of t!io «ator ^ dlatUXfttioa* tho kotoao mm drlofl o^r 
soAimi stapliato ani aoliyAroiio fotaeeltrm oar^aato for 
i^ fToral 6e^e* f ^  o^onatoA Hqnid mm ihP&G^tmmlXf distiHod 
@«v«rtt3. timoa* Th» daai^t^ C0»7999 g^al)» •laeotlty 
<0.003?90 poist) oafi ooaaaolaaoa (2«>?«$ x iO'^ rL'^  «a ) of 
tho pwPiUM KEl irara fonaA to 9gt99 with tlia iraluoo oitoA 
ia tiM Utaratura^*^*'^ ®* 
Parlfloatioa of B^^iMi^hfU^mml4^^^\ 
«a« parlfioA ^ kooplac it orar aali9<Aroa« ooAiaa 
oariboaato for tvoatjr four Itoaro aitli ooeaoioaal atirriaf • 
Zt VM dialiUaA aadar roAaatd i«aooara in a drjr aitrofoa 
ataaoi^ra oad tlio fraatloa ftlotllliiig at 75^A7 an waa 
aaUaatoA* fhm Aaaattr (0.944? fAtX)» viMOOltj (0.00799 
poiwi) aaa opooifio oonAttataaoa (1«>2 x fo*"xir oa ) aaro 
fHaai to ofToa vitli tkooa of tlio roportaa '^^ * '^^ '5raa»ta* 
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TlM liiiuury nuc»xaiP alxlmpta wr% p7«9«r«A ttr wilglil* 
to obtidfi ft alxtiiVA of d*0lv»A ao2« f rMl iwi 'ttiii e»3Leiilfil«A 
«BO«it« of %to cospoaMit* iNivo ttixoA ia & Ayy dnoi^lMTO of 
zkltvoem* Thm atoek 0o3»tlM« of varioao oommifl&titmo vovo 
iMi^ t eappoi in «toi»^roa fludco ift 6 A17 iMis. 
flm oeaAtioAo of olootvolyfeoo voro prttpsmA ligr 
v o l ^ . 72M ooluto voo voigl^ od in a voigliixig tettlo wA 
vfto tna&ofoTTod to tlio otaaAaxA tXtuiik in an tnovl @aa afjr 
steooi^ liovo of nltroe«&* QoBoraUy a «oa.iEtion of M i ^ r 
ooneontimtion imo proptrod «iA tlw Aooivoft eoaetntrntiono 
vovo obtoinoa ^ dilation* fli* Miliool ooaocntretion voo 
not nUovod^' to oxeoti 2 s 0'' x 10 ' aoloo. 
Piftlootgie Oaatatttttf t 
flMi diolAotvie eeaolattto of diffomat nolo fraotioaa 
vam o¥taina< «aia« tha foportad data^^^ aa vaXI aa trtm tlia 
aala 
inmw P^|,^ ia tlM oalaalatad Aialaatno eenataist of an 
iiaaX aixtttfOy ^'a ara tlia mpparaat •olaaa f^ raoHiona of RBI 
asA our* iT Talaaa vara aalaalataA fron tlM danaitiaa of 
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fttM NH ana Sllf« I^ og^  oaft B|Q||y ttrt tlM ai«a«etvi« oo&»» 
%•»%• of th« imvt HBK and imFt r««p«e%l¥«2jr« 
flM pjrlottonottr vas f in«a with a vaigiMA ttacraat of 
iiiitlll«A Q i^inoUiio «^o CI dofliilto mmk om tlio graAoAtoA 
0%Ofi ttoA olimpoA in tlio tlioxtisefftaloA IMI^* fbm tOBfioratiii't 
of thm ^ox^iootttt «&• i&eroasoi t i l l , ttm mmi,9ma of otiitio* 
l int ooinoiAoA vitb tl&o noilt liii^or nark, f ho tootporatisro 
0£»fTO(|po&Aisig to oai^ murk vaa meordoai* Ff<ew tiso «t^ ^Ho& 
aonaitioa^^ ^w ITOIUBO oorroaponftinc to oaf^ staspk vrae ool^ 
(mJLatod« Tim pvoooAuro vaa x«ptatoA vit^ diffoi^nt qii^ iiti«» 
t ies of g^inolino* flui womaetueff^ in aaaanvomoat wae datar* 
alAoA iteing toXaasa. Tb» o^aafvaa danaitiaa vara ooap^ raA 
vith tlioaa of tlia rapertaA ^ •aiitaa* Xha aaoaraagr of tha 
raaulta vaa foonA to ba aitliio l 0.00024* 
to maaaasa tka Aanaitiaa of a aolvaat* tlia aalikvataA 
a^rknanatar vaa vaigkaA alaaa* fiXlad with liquid aoA vai^liaA. 
Zt vaa elaa^ad in tka tkarssaatataa katk aa< tka voltaa 
•kMMtaa WW raaoiAat at aairaral taiaptrftturaa and tka aonrva* 
fandiag Aaaaltiaa mmv aalaalataA* Tka d«ialtiaa vara 
fittad to tka uaual linaar afaationt /^ «• a •> Iff in vkiiAi a 
and k ara tka aapixlaal pammatara* 
Haaaaraaant af •iaaaaJtyi 
fka viaaiaiatar vaa fillad vitk vwf and diatillad 
22 
tol»«M ttoA ttU tilt tluPM • » • «M« eoa»««l«A tlufoni^ lubber 
t«1iiiii to wilifAMvui MiditHi ^i2ovi€i« tvb«t« 71M TlsooiMittr 
«M «ljttp«i tsfttftly ••rtiOfiX in tli« 1^«raotl«l m€ alXovtA 
to staaA for opproiiKatolsr forty flTo Biavto* for tht 
BOiatonMioo of tlM ioiAfoi tti^onEturv* flMi wmpMm vam 
eudrod into tte vioooBotor with at vaoow^vt oaA aftor alXow^ 
Sag t«& Bia«too i t ««• tOiovoA ^ faU. frooly* flw tino of 
falX of tho Xi«aiA vmo ro<K»riod« flio roprodneibilitjr of tho 
roouit vfto cdtotikoe bgr ropofttinf tho oeoo ozporino&t sovorsl 
timoo* Siniiar aoaoomiozjto voro oaflo at fliffarmt tataiHi* 
raturoa* fros tHa raportoft valtMa of QmitAtf atnA ulaoo* 
aity tlia iriaotmatar ooaatant* 0^ vaa ealeolatad maiiig tlia 
a^tiatic^t 
'^  - / f t , ia ifMdi 
4 
0 n rw^ iiii of tha Foi8aiiiia.a'a aqiaatioiii 8 XT 
^ • wb «rS/B ! • • 
flM Tiaaaaatar aaaatwat vaa fouui to IM Ott0O34O a8t/aaa* 
fka raFvaAuaiMlity af tha viaaoaatvia raaalta ^latiBti vith 
tripXa AiatiUaA vatar tmA aialiUaA tolaMia vaa fauaA to 
ba vithia 10.0021 i . 
Yha litaiA aaayla vaa filXaa ia tha viaaoaatar aaA 
lnioviii# tlMi Ai^iltjr aoA tlia tiiaa of faUf HM viaaoaity 
23 
IliftiTOHifat „f Ci.gw#i8lgMi< 
1SIK 
•quesa^ •oXiitio&s of potrnMriLns eliXo7lj&»* fvo oollo ««r» 
UfMft @iA t&eir e«U ooa«taBt« vtr* f^ ima to !)• 0«789 oaA 
1*207 «•** t V9e^9Qt%'VPlw* 
&. Jokwm •oXuBO of tlio «»lu%iQii vao tafeaa In tho e«12. 
f^oli «&8 issioroofl in a %iioi«oiitatoA vator bath oajLutaloaA 
at 2$^* After ataffioiaist ti* a t ^ ooaAtiatmiea of tha 90X«^  
tiOA wae raoovdaA* tlia aolutldna of Aaalved oo&eoatrations 
ware obtaii^ed t^ dilutioxk aiaid t2ia eonSnotenaa vaXoaa 
raeorflaft aftar attais^^nt of thaxsaX atuiXibr&UB. fh9 
raaaXting aoXtitioaa of a^ z^ roxlBataXy 10 feXA filXntion mra 
thna obtaitioA* MIX tha eiaaaitraisattta vara saAa %& an ioart 
atmoapliora of part «D& drj nitrogaa* 
24 
TiM dtiiaitl«« aaA •i0ee«itl<i« of pwt9 Mf mA HlK 
aoA tlkOM of ^ w i r aiztarta of Alfforettk eoDpositldao hmm 
boon aoasuroA mt 2^Q eM aro lietoA 1& fublo Z* f]i« 
obMfiPtA Taluoi of douaity «ifi •iooooltsr of Wf nM XlK oro 
0.944? (« m*')p 0.7999 (s » * ' ) . aaA 0.795 C<«) mA 0.379 
Ctf)t v»opoetiTo2jr* oaA «r9 oonporalilo vl t l i %h» Taluoo eitoA 
i s tbo Utowitaro'®^^*^^^^*, fHo «oaaitie» of n!f-ai?K 
aiEtbtoroe aipe tmm& to iaesoaoo witli iae^eioo In ths nol^ of 
1SIF i^^jj^) nA foU^v t ^ mXotioa, f • 1^  • d i , i^ ioapo f^  
i s the do£i8lty of tlie ptum mw miA & l» i t s BOlaUtr in 
ooXntion ifliiXo 6 io a oo&ataiit. 
imf «&A mx boiiag t!io tvo aif f troat AipoXar aprotlo 
MlTOAtO* tlM pVOpOrtlOO Of tllOiP ^XtOVOO 0X« OS^ eO tO 
tlMoo oiyoetoA for Hkmir %A9mX XitniA sixturoo • • apporoKl 
fMM tliolr thonioAfBialo «t«Ai««^^^« fiwMfovOi oaoli nix* 
twroo ««y plM9 aa ftsportoat volo la tlio ataljr of ioa«>oolT«at 
latoratlioaat tbo aopiitaAo of vbiob hao booa oxaaiaoA i a 
tonui of tbo irlooooltr aoaoaroaoato of X3inr«KlX alxtoroa ovor 
tbo •tttlro raago of osapoaltioa. Tbo vlooooltioo of tbo 
oolvoato* alxtuTOO ylottoA acalaot tbo aol^ K of IIII7 at 25^0 
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X D M F (7O) 
80 100 
Fig.-I • I-Densities ( f ) and II-Viscosities (H) of DMF-t^EK Mixtures 
vs Mole Fraction of DMF at 25' 
26 
wa& art fou^ to iiier«aM with txmwtof in t]i« aol^ of 
flM obMvrod iPiaMidtlts of tfe« laistttrts art fouaa to bo 
116 
oloee to tliooo olitai&oA nolag tho o^uation 
^^'^ ^ S^* ^BHF ^^ "^  iB *^ ^^ '°^  ^^ '^  ^ ^* •iooosltios of 
^10 9iiro 802v«&tOt KBK ana tmFt @&d thoao of tbolr idoaX 
Blxturoa* roa^otlYoljr. 
2ho roportod voltsoo of t ^ OXOOM •olnso of Bla» 
tag ao voll aa tito ^aogo in oatlialipy tmm& to bo aoro or 
aogUgibljr mmH for lAoal niadUis tend to as^port ttio abo^ 
roaolta baaafl oa tlio •iaooaity ooaffixraBanta* fbia &^« 
tborofora» eusgoat tbo abaa&oo of iBtox&oXootilar intor* 
aotioaa iti WW^^SWH sixturoa aliailar to thoaa obaorvod for 
Xiif*4o«to&e ayatMi^ '^* 
Tha flialaatrlo oonataata of XKY-HlK blaary aixturoa 
wwrm oaXottlataA vaing tha aquatioa , 
^oala • ^KllAiBE • hoAm 
vbara ti^^^ ia tha Aialaatria eoaataiit of an idoai nijcturi* 
^*a ara tha apparaat •olmo fraatioaa of MIX waA 19lf» mA 
tiggg^ MA T^ygf ataaA for tha dialaatria ooaatauta of tha para 
aalTOBta. Bath aalealataC Taluaa (fobla X) of tha Aialao* 
21 
tri« eoavtant ay* fevaad to 1i« iraiy eloM to tlwM vtpoxtod 
•srXior. An aSaovt Uaoar plot of P ^omui 1^^ (tic* 2) 
tiGtsoiifltfvtoo tbo iAoaX bohofiour of •aoii aixtiiros aad Sliovs 
a good Si|rt«aoi:it with the voportod •ttlnoo* 
Eraao sad oovorlcora'^t oa tho Q%hme tifioa, etndioA 
the dioXeetrio 'Nthacvioor of aoetooe»pf«pi^ o2^2 sod 
1»1»1f3»3»9*hox l^>aoz9*P^paiiol«>S miaitaros m& found thos 
d«vl.@tliig froB tho ideal, onfre* fHef intes^reted eaeii 
deviatloae as diae to ttie jnx^wm of b^ rditigea teoiided ep^upa, 
Zn otimr studiee eose katauem with dlsethgKLeiapliosido^% 
aleolK>l.«»>*^ e:>a n«o«><a«>&ol.'^ <»« r ^ m f l to te^ 
ehova t&@ negative m& poidti've deviatloufi fzm;i ideoii^* 
agaia i^ig^stias the psrei^ Qo® of iateRsoleooJ^ sor i&teveeftious 
isk laljced soXireate* Co&«etueat3^ » the ahseaee of di^viatione 
fxoffl ideal @i3Eins i^ the oase of DIf«E^ eijiitem leafis fai^ » 
ther sappoft for tht ehaiBioe of iatemioXeoalar tatevaotloiie» 
eimiXar to that oheerved ia ikeeto&e*ISf fl^aten^'* 
Ceneeatyf^lffl peoandeaae of l leetyifff l geadiiflteitee 
The ttoXar eoadaetiTitieat A » (S ea^ soX*^ ) of dilute 
eleelveljrtlo aolatioaa of Bt^ BlTt j?r^ liBr, Ba i^ilr and 
Btt^ SB?]^  in SHf •N5X aixturea of Tarioaa dleleelrie eeaetont 
Talaea eoveriog the raate SI0.10 4 2> ^54.90 hare heea 
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X D M F (VO) 
Di'clectric constant (D) of DMF-MEK Mixture 
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36 
diMtaaMS of AU.«I« soltttioas of a l l tho Mlto tuiAoi* oluAjr 
•TO fomft to Aooroaoo vith iaeroftoo in tho CoolvtoJ tm 
ii^^§vp9a^ ihros Figttvoo 7*1 to 5*9 t&t tlio plot* of A ogolBot 
/B» Saob o trond magr ^ attiUmtoA to tho prosoaoo of o 
sort of Ayiuuaio oqiaUDvim botvooa tbo froo onrroiit tmrrfm^ 
lag ioao on tho ooo liisaa« m& tfeo ooii^eoiiditetiiig ontitioo 
i& tho aodlisai on ^ o other* ^!h» vtlalivo ooneoatratioa of 
^ 0 lAttov io i&eroiisoA vith Imovoaoo ta tho Coolutol imd 
vosaJlto la a aooroaso ia tiio A TaXuoo* flito lioliisrloar io 
aloo oapXoiasihJLo ia tho S l^t of tho oloetxoot&tie thooiy 
vltioh m&tA^mtB a do(»?oa80 ia tho eldotroiytio ooaiaotanoo 
ao duo to tho proaoaeo of olAetroatatio^ftttraiotioa hetvooa 
tbo ioao mxA tho di^olos i^iih hoooisoo eixffieie^tly etroag 
oaoagh to otahiliso the ioai*dipolo pair aa a Itiaetio aait* 
For a eXrmi. Aioloetrio tha eoadaotiuieaa of BXL tha 
taartamavy atsaoaiim aalta •tucy aoaaiataatl^r with tha ia* 
oraaiag aisa of tha eatioaa SBA tharafora* fellov tha ordar^ 
I t ^ > »^'4»* > »»4»* ciPh^B* (Figa. 3.1 to 5,9). Wma, 
tha aaallar tha anahar of allqrl groapa yraaaat ia a gi^aa 
tatraalhrlaaaaaiaa iaa» graatar will ha tha aohilitjr* Simi* 
lar rtaalta hata alaa haaa olbm^rwA ia '^ la eaaaa of tatra* 
aUgriaBaoaiaa aalta ia piara'^*^^ caA aiaaA argaaie aoi» 
•aata'^*^'. 7ha eeadaetiiaaa of a givaa aalt» oa tha othar 












1 0 0 / T " 
F i g . - 3 1 Onsager Plots ^^f^^-Et/^NBr, • - Pr^NBr, A-Bu^NBr & 









Fig. - 3-2 


















Fig. - 3-5 
A 
Fig. - 3-6 
100/C 
-A 
R g . - 3-7 
A 
Fi9. - 3-8 

3 r^ 
oonatant of tb» imdXvm* Stiflli an laoivao* Itt ooaAaotaaot 
m§9 b« dia» to tlio proM&oo of somo kind of otmetiirftl a l i ^ * 
fioat of one of %h9 oolf^it eieloeiiioo nitli tlu>90 of tlto 
ooltilo oMlootiloo ia iatF*ltSX mixturoo* Hovovovt i t hao boon 
oboortroA that en OVOPAU iaoroaot in tlio ooaAuetaueo iral«»8 
«itli aa i&ovofUM in t too etol^ of KUt saar oauoo tho dieaoeia^ 
tion of totroallQrlan!io&iin Imildoo* Ui^ev tho valuo of the 
diolootile eoaetant iovor i e ^m valno of ooiaAmetfiiioo duo to 
tho forsiatioa of ioE^dipoXo pairoi and iotfor tho valuo of 
dioloetrio ooiwtaat highor i s tho reXvm of eoMuets lOo idii«& 
obtxihateo to the isreatof ioaiaation of the CMiXtato partioles 
in dipolar apffotio mXrvat ao ia ohoe^ f^^  in the proeont 
OtULdjf* 
Attaiaroie of Oondmotaaot B«tn 
mimmimiimmmmmmmmmmmmmmmmmimmmmmmmmmmmmmmimmmmm 
7ho ooiioontnticm dopoadeooo of eosidiietsiioo data tor 
alX the ealte hae heen f i s ^ aoaljTMd in teSMi of F78 oon* 
dttotauoa o^aation^^ haeed mi ^le ooneopt of diffttelon oon» 
tvoUUd etoadsr^etate apffoaeh* fhe eojadttotauioo e^natiwi 
need i e of the font* 
vheve A^ ie lOie ilBitlac oqniTaaent ooa«aotanoe» the tern 
At/x vopreeeate the reiasatien effeet, ^ \ the eleotm* 
l^heretie effeet» while Y denotee the fvaetion of aoiiile pi«* 
eeat ae free iene Md a i e the eoataet pair farameter. loth 
38 
^ asA ^ A^  A«9tai en tlM imlats of tli» &tmm%mt of enrBojr 
ooophorof B» aiolootvio ooaotinf and viooosity. ftio p«e%^ 
aotomi mA angtlliwy •aHoMloo oro i^^tea Hy ft oot of 
foHoviii^ ottmtionOt 
! ^ « (1 • o ) ( l • 7 ) / 0 ^ f ^ 
• (4i!Sa'/5OO0) oi^(^A) (1.2) 
vtieso 1^ dosezlboo tho fovastion sofi eai^ax^loa eo&sftai&t of 
eolvoat oopfivatoa ioai«>pasir8 liy diffaeloa la aod otxt of 
(i^ovto of f^fiMitoTf E» aimtad eati^mo mA Eg 1® tito oonti^ ol 
iOii»^aiip foffsatloxi oo&eteat dosoTiMag tl&o ifiiof^^raiigo pro«> 
0068 in vliiOb dipoliir poire fof« and aieoooifttOf f io tlio 
ooliTity eooffloio]it» and B^ ^lo aiffox^AOO &a oiunP83r» liot-
wtoii 0 90tr ia tho ototo (r « E) ma (r « «} Ut v l i i^ r io 
tlio o«ati«»to»ooatfo Aistmoo ia tlio oaoo of poiroA ioiui 
vliilo *«* i s tlio iooio dioBotor, On tmwttvo^tm 19* (5)» 
VO lEOtff 
( $ • » ) - 1/(1 • 1 )^ (1.4) 
Snliolittitiaf 1«. (4) into If. (8)» tlM ooadaetOHOtrio 
aoioolotioii ooaotantt Xj^ t i* glvoa oo 
E^« (I .7) /0-f^f* 
. %/(1 • «) 
39 
7li9 aefeivltsr oo«ffloieat 18 givmi "bf 
•aaf » 0X/2{% • xa) (U6) 
For t M s puf^osa %tm «'3®eieil2y deel^aed l?4'^ Ct^P '^ 
cneiptttor pvo^a&ne for tlie ^MUnotrie aasaytls of OcyDnetaaoo 
data for tlie ^greasotrloal olootrol^tea I!KI@ b®ea osoi* fh» 
ttttatiOfiS (l-ito1'6} lia:vo bten mi9A to f i ^ th® 'raXnus of 
ooaSuolaaoe para!s@t«»i» A^» K. ssifi E vliere V^^ll mt& K^ 
0*0 vhltili Bi&imiso %h@ 8ta&das6 a@^atiQii» CT »^ oaloulatoi 
free tlid relatioiiy 
8iiBil»rl^9 eacii tMt of o^z^Qotsuioa data was t&sa 
aaaljraod ualoc 109 aqitiatita la tti« foniy 
^ • 1 A^ • SC^'^ • BO log ( t t j c ) • liO (U0) 
for naaosoelatad aloetfoljrtoat v l i i l * 
A « A^ . 8(CY)^^ • t o y log (fil|OV) • M T * %^QT^A 
for aaooolatod oloetroljrtoo* fho tofMi Isvolrod la l4*Cl8) 
and B4« (("9) byroad tbo Oaaofor alopOf a, art tlu>ao glTWi %r 
40 
FttOflS* For •Quatlons (1*0) «d (U9) a oailaF compafnf pm* 
usofi ia tho Fmots aottioA of saal^eio l&svo idem obtaJbtsA fmm 
tlioM Of th» Shodlovilqr'o eetlioa'^ ' of oilmi^latioa of tho 
ocmduetmeo aaUa (flgo. 4.1 to 4.9)* fho r^ms of A^ Hm 
!>e«n eoffiftttoa for taeh of tlio Mtneaoo of R •oltaso Hy al&l* 
oJUslii® the etenaarA dev&GitiOB» (F^ • ^he ass^ated •aJtee© of 
H^ • iliiflb depend on the dieljeotvio emstcnt of tlie yie6ici& 
ere used to ftuA a^ i^^  for e&oh ealt* E le iottieSly Mt 
equal to |^  ^  §g» vitere & io sum of orsretaUogro^Mo rediif 
Esid jyi ie the diaoeter of a solvezit csoleeolef i^cm it ie 
greater than ^/2* For those egreterae «here ^/S ta greater 
thaa <A • 4t} t B ie aet eooaX to 0/S« For ralsitiire of hi^ier 
dieleetrie eo&etaot (I>> 30} the plote of (ffS vexH»a B 
ueiiaUar ahov a iiiaXlov iBialwoii with E^^ iraitiea ra&giag fros 
4 to 10 S aad for D < 30 the quite ihavp siaimiHt ie fouoA in 
(T'i^ Toreae R plota (tig* 9)« 
She eospttteA Talttea of the ad|ii«tahXe paraaetere A »^ 
S^ » K|^ » 1^ aaA R along «ith 0" fC ( i . e . ^T^^ )^  lOO/A^ i^rhieii 
eorreapesA to siaiaaB atandard deviation fr«i F78 equation 
are liated ia seiiXe ZXX. fha emapttted 'valuea of the rea» 




Fig. - 4.1 Plots of A o v s C for 0 -Et^NBr , • - P r ^ N B r , 
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Fig. - 5 
14 
R(A ' ) 
Plot o f « - % vs RtA') for ( I ) Et/;NBr ( I I ) Pr/;NBr 
and (UI) Bu/;NBr in 11-46 Mol Vo DMF and 
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l*lw ooR9<at«i Tftlfuia af the UffiitiBg •tiiiTtta.mt mn» 
auotanotSf yv^ (7«bl«« IZZ lb XT) for a l l ^h» se l ts in 
vsrio«i» X)HF*iKEK siztux^s throng th# f70 netlKia sr9 t&waA 
to bo altioot elooo to tliooo obtaiued ^ ualfig tho lOS oq^o^ 
tion with on arorogo doriatiofi of '^ ± 0*02 aoA 2, 0*035 f 
c^opaetively* A& i&apoetioa of <I?^ 1«« ZIZ and X7 reroals 
an appavantly nonsal bahavioar of tatraallQrlaKto^iis aalta 
in •arioita aolTest aixturaat i«o»t A^ £«os«a8@a iiith 
ineraaa&Qg aiaa of tlw tatraal&srlisisioiiiiis iona in the os^ei* 
Ht^'*'> &T^Jt > Sit^ fi*— Pli^l* aa ia tba emm altli >A . 
jaaot tl^ a AQ valtsaa sara foaaA to aa^poaaa with aa i&esaaaa 
la tha Alalaatvie oonatant of ^ a aolvaat alxturaa* fMa 
tiranA la aSailar to that faooa aarUar In aavaral pwnfl^*^^^ 
WBA » 1 M « a^xotla aolTanta'^*^'* Solofaon mA J^llohta^' hata 
alaa vapartoA m aaalocama hahavioar of a»tatvat>hMgrlhoslda 
ia pftipgrlma aavhaaata^iaathazy aathaaa alxtava* Saoh a 
traadf la faaaraly mw ha aaplaiaai in tha Ui^t of tha 
aolToat 9iapaitiaa Ilka tha vlaooalty and tha dlalaotila 
aoaataat of tha sadiaak* Boaavar* tha haharioar haaad oa tha 
aoaaldaratloa of tha dialtatria aoaat«it of tha aadlaa ia 
tha ay*t«i ataAlad ia aoatraygr to ^Md yaoordai aspailBaa* 










TiJOM X?« OflBpwttA Fwtmmtm of 108 OoaditclttiM B^nstioa 
for XtjiiTt Pr JPrt Bw^ KBr mA Bi^IlPii^ IA llll7«IQnc 
KljEttivoo at 29^0 
Salt A© % "^A) OA C ^ ^ 
OolTOiKl 2 
It^IBr K 0 . 7 0 1 0 . 0 1 686.47 7.94 
l^^mt 150*70 tO.fO 502.16 7.61 
Bn l^iBr 142.00 t O.tO i72.66 6.89 
Btt^il^li^ 103.10 10*07 97.67 5.81 
^^10^ 152.00 1 0 . < ^ 545.70 7.85 0.06 0.04 
mf^mv 143.50 1 0 . 1 1 434.37 7.35 0.03 0.02 
Bit^ltlr 126.10 1 0 . 0 4 259.24 7.40 0.02 0.0k' 
Stt^ MBFH^  97.74 1 0 . 0 6 101.88 5.78 0.03 0.03 
Selfrnt 4 
Bt^IBr 146.60 1 0 . 1 2 360.50 6.44 0.06 0.04 
fw^SBT 128.90 1 0 . 0 9 256.36 6.44 0.04 0.03 
Bn^Jflr 122.70 1 0 . 0 6 210.16 6.27 0.03 0.02 
Bm^ ABl^ ll^  94.43 1 0 . 0 5 97.85 5.97 0.03 0.03 
ooctlaiioA . . . 
48 
tMMHH XT. ooatiatttA • • • 
Salt A ^ X^ t f ^ C^ C^f6 
imiimi 
2t^iBl» 141.10 lO.OT 520.15 1.2% 0.04 0.05 
f l f^ i l r 120«80t0*15 S44.S1 S.82 0«02 0.02 
Bo^iBv 1ie«9O^O.10 1B€.17 €,07 0.07 €.06 
m^MWh^ 89.52 1 0 . 0 8 105.58 6.65 0.05 0.0$ 
Kt^SBr 155.80 1 0 . 1 1 245.5? 6.80 0,05 0.04 
2r^mp 118.50 1 0 . 0 5 22$.56 7.0? 0.02 C.02 
Bo i^Bp 112.10 1 0 . 1 1 174.5t 6,56 0.05 0.04 
m^&Wh^ 65.87 1 0 . 0 1 92.55 6.54 0.01 0.01 
Sol'TOiit 7 
I t ^ l l r 127.20 l O . l i 250.27 6.56 0.08 O.OS 
fy^anr 111.20 l O . l O 177.95 5.77 0.05 0.04 
Btt^air 105.10 1 0 . 1 5 159.49 €.<8 0.09 0.09 
BK^ fiBVH^  60,26 1 0 . 0 9 79.10 6.80 0.05 0.04 
49 
VABUI XT* 6on'%liiQ9A ••• 
I t^Bv 119.0010*19 169*48 6«€0 0*02 0*02 
2w^mr 102*4010*06 142*92 6*9$ 0*04 0*04 
Ba l^iBr 90*31 t, ^•^^ 126.64 8*60 C*06 0*06 
m^MWh^ 74.76 1 0 . 0 3 79*92 7*50 0.02 0.05 
mxvmkt 9 
M%^MBw 104.40 10.OS 129«€8 6.41 0.02 0.02 
Pr^iBr 94.41 1 0 . 1 0 99.46 5.40 0.06 0.06 
9K^lBr 8($*9$ jL 0.02 84*51 $*86 0.01 0.01 
Bl^nuni^ 72.72 1 0 . 0 1 66.17 7*22 0.01 0.01 
c: 0 
taat •aX»t0* $lMi«for«, thftot o^8«xT8llo&a &em to i » p ^ a 
0ort of pr«aomi&a(Qt role of Tleoosltiea of the me6itsB i& 
detex&iaine the ovemll hehsvlonr of lonie Bobilitiee* An 
iacrease &a the vieeosLty of eoXvexit olsturae with suoceseive 
ines*eaee la the ooBceBtfatloa of MF tmeme to ho ree^oasihle 
tor the oheesred hehevlotir* This escpa^ sias the comee of 
retei^atioii in the mobility of eolnte partielee cmd« co&ae* 
quontlgr, e fieoreas© i s the oheerved A^ valties* Stirther* 
csorof i t 0011 oloo he attrihutei to the ei@e mi& the etxuo* 
tave fosoiog effeote oir eol^mtioii of tho eatioae* l^ ven* 
thoi£^ a deorea^ in ttB v^mi® of /A^  ^ t h tatsmGm ia 
the mo2^  of n ^ cua he e^loinedi oa the haeie of ^ e ion* 
eolveot i&teraotiOQ® ia iaoreasiag the ioaio ©i@e m^ the 
^I'lration of catioae ia the oa?aer Et^ B*^  <. Pr^ E'^  < Bo^ I**^ =r 
l%jB*« ^ that a Seoreaee ia the mohilitj of the roepeotive 
ions foUove a reveree trend* Hovevert ia mxy gl^eii eolv«cit 
BtiKtiire the liidti&g eqiiivalfficit eoaOuetmoe deoreasee ia the 
ox^er, W%^mT > Sht^mv > Bu l^iJ^  > Ba^ JHB9h^ « 
7he Walden prodaotf yVp^ l (Table V) hae heea taken 
iato ooaaideratioa in order to oaderetand the aegoitude of 
oondnotaiee behisrioar ia terns of the eolute^^eolreat iater» 
aetioae* CoaeequeBtljry the plote of A^^Yf vereas i/B (Fig. 















Fig. - 6 
±. 
3-0 3-5 50 40 4-5 
100/D 
Plot of Walden Product A o ^ vs l / D 
5-5 
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pass throng a saxiBm for a l l tha aalts imdar atoAy at B « 
9t*0t oorravpoadixig to 73«1 mol^  of DKf aa haa ulao batn 
As •xmlnation of fig* 6 x^ avaala tlxat the r^alua of maxlAun 
in tha ¥alA«[i proflaoto foUova tha ordar. Bt^3r ^ ^V^U%T^ 
m^m, > m^Emh^. m a tmi« i« unaayatanaafela 111 Via* of 
tits luereaaisg elJBa of the of»tioi^  aa dieouaeea latar. 
Alt^ uita^ iy eararal attwi.ita hwm beea aa«a aarliar^^'^*^^^ to 
aiiplaiii tha vm^Piatlott la tlie imlsiaa of WaMea psi»Auct vith 
tlia om^ositi^i of mixaS ^iTanta $& t&emm of irarioue t^r^s 
of 10tt«>aelTaat iutarae^iona but en OTarell aatisfaoto^^T 
a^plaiiatioa te© aot yat tiesa off®rad# Eow0vei?» fos* tise :>?©• 
atut (f^etaa tlia nmttira of @ueh B Mhmimir in A r^] proSuol 
may 1M axplot^ied in tba light of the liMtioe a^ tiiT@tl@iit 
ooliduetauoat tha viaeoaity imS tha dielaetrlo eonstatit of 
tha aaaiuB* Th» maxiMim in tha A^ 7| pxvduist a^peara to ha 
nalnly Ana to tha A^  Yaloaa* OonirarBalyt tha deoraami in 
tha Taluaa of A r| aorraapoaAlng to tha low dlelaetrle 
Kadiua ia aaixily guidad 1^ tha aaltaat'a Tiaeoaitx* Thua* 
for al l tha aalta tha A T^] hahariowr ia dOMinataA hgr tha 
A^ Taluaa apta tha dialaolxla ranga 34*9 ^ D > 31*01 ahila 
tha Tiaaaaitgr of tha aolvaata* alstaraa doainataa tha A i^f| 
hahariaur ia tha dialvotila raasa ^1*01 > 0 >20*1« Fai^har* 
aarat i t aon alao ba axplaiiiad <|ttaatitatiTa3,jr on tha haaia 
of atraolttva aaklxic aod atruatura hraahinc affaata of tha 
53 
•olirwat aoIteuXi* oa th» efttioas. fht struetur* tev«aki»s 
•ff«ot« M«» to %9 ai»i« off«etlTa ia th» imF«>xl^ 7*K1(HIS 
proftttoiag a Buadman vliilii the stTiiotiirtt oakias effeets af 
ioa« vlth KIK otoXaeolaa vlXl %a siore proaoaaoed ia tlia 
liSK-doh rtgloaa raaaXtiag iu a farther daerease la tha 
¥aMaa prodaet vaXaoa aflar attalaiag tha siaxiaaii. fhas 
tha variatlaa in the valaes of ^aldea pr^uet ifith 7ai?la*» 
tioaa la %tm aompoeltloa of the aolreAta eeesia aafierstaaA* 
able* Binee the saxisnei ia the yaiaea proAaete memo to he 
the oatooise of etraoture hreakiag effeets of the loaa* the 
he l^t of eadi a saslsaii vlH^ therafarOf de^ eudi apoa the 
extessi of atruottire breatdog effects of ttnem ioao* Farther-
laoret the etruotare brealdLag effeeta are es^ated to t^ soiore 
ij^ the c@,m of oa ioa iMQh la more hgr&rophohla la aatare aa 
fouad la the orfier^ ®* ^ ^ > Wrjt > m^ > H e ^ . Ooum* 
tiitatl]r» the h e i | ^ of the oaaclnas la the WaMea prodaote 
ahoulA he la the oraer. Ba^I*> i?r^p> Kt^ S'*'> He^ H*. How* 
every la the preeeat etady the order le foaad to he tt^^^ ^ 
9r^M*y Ba^ S'*' aiaee the elae aad the etraetare aaUag effeeta 
ef the eatlaaa laereaee ia the aaae order ahlOh eaaaee a 
eorreapeadlac deereaae la the loole aohlllty* Slallar 
reealta hare alae heea oheerved vlth reepeet to the obaerved 
•axlna ia Valdea predaole ia the eaae of aereraJL eleetre* 
Ijrtee la ether ataeoaa ae vei l aa aoa»aqaeoaa biaoxy als* 
54 
fim rttktmm of nasoeiatioii «9a«t«Bt» X^  tor it^SBr, 
Jv JSBv^  fittJiBp usA BttJIQK^ ll^  %& SHQHfiEI^C tilxtiiur<l0 €K8ii*pizt#A 
t!i7oti#i F78 ffiift 10i <soMtt<itftiiet •t^ sn t^iona w ii«t«A In 
7abli« i n ani XV« x«tp«etiir»ly» 7h* S. •alit«» oMsiaaA 
froa t&« f70 •taxation for a l l ttmm osXts oro jQsimA to bo 
ls£8»r 00 oQBporoA to tliooo obtalaoA W t^o FOB otitiAtiim saA 
wte f<ma& to iaovoiuM vltli AooroROO ia tho Aiolootzlo eoiuh* 
tsKit of tlio QOfiitoi <56«7 > B > l@.Ol)* ^ l^oroaim ia tlio 
ionio-aesooifttloii with laeroAai&g proportion of S^ K indio 
oateo tlif3t the totraaSJqrloBisKmtiaB ioas £& DHF-^ HK mixturts 
@re f^pas'oatljr Mi^ly oo&vatod wlion ootaparoA to '^oao 
vopOTtod oarlior* Eoir«<r«r» tho lonle«-a«eooi«t£o£t of tetra* 
nUtarlis^oiiiiaB salts Oliovo uouid ^xpoamitittir dopooAwieo im 
tbo dielootsio oonstaat of tho modivM» 
K. « 15 o^ p uVftJ&Bafl (1.10) 
u eoppoftoA bgr tho linoar plots of log X^  vorsias 1/D 
CF1«. 7) . 
Ftirlti«nM»m» « poms&I of 1?alilss SH anA S? rentals 
tlist tlM X^  •ftloss for six t^e salts la a gi^m Alsloetxle 
ooasla&t Asorsass with tho i&oysasliig slse of tli« ioxoi saA 
fallow ths 0YAsr» Tii%^i*'i.yBT^> Ba^ K^ t slailar to tltosa 
absarvsA aarllsr''»''*»^^^»^'' aaUks tlia aapssloA''^ '*^® '^^ '* 
orAsTt i t ^ ^ 4 ?r^ X'*' ^ l^J^m 7lM aasaialoas bahaviour of X^  
Fig. - 7.1 
AO 4-5 
100/ D 
Plots of logKA vs 1/D 
O Et^NBr F78 
• » " FOS 
D Bu(,NBPhi, F78 
1-8 ±. 
2S 30 3S CO 
100/D 
45 S.0 
Fig. - 7-2 
SS 
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T»liMS in tlM pi^Msl sluAjr eay %• MorilMid to th« pvtdoni* 
awt vol* of tbo Mlfttftioo of ectimio diM to tlio iaeroaoliic 
c^ Mffgo doaaity^' with tlio oom^wpoaHing doeroaeo in tho also 
utti&i tiOB to ooatrol tlw oxtoat of io&opslriag in tlio filK* 
xioh ro«i<mo* fho aooooiatiim of Xevio ieae in di^ oJUur 
apifotio oolr^ito MOSO to tw liiadorod by tlioir Inability of 
aolvrntloa i^eb ftortliar daoToaaoa with iaortaaliig also of 
tM oatlotia* ^bla offoot apiiaara to ba i^ vamad by tba 
dagroo of aoXvatloa of oatloxia aa vail aa tba polev propar* 
tiaa of tha eolm&t. Conaatutatly* i t may ba aotad ti'iat tha 
vaanltaat aa8oeiiitlo& bahinploiir i^ ijaara to depistd on tuo 
o^poaiuf baluivioiava of iosia» vla«t (a) an iaortmsie in ool* 
vallon vith tba Inoraaalsiig loiilo»aiaa mi th% mnn^vtm^ 
laoraaaa iB tba K^  Tsliiaa dtia to tba formw^ton of leolve&t* 
aapaxmtad loii*palra (3BIf) s^d (b) a daoraaaa in aolvatioa 
with tba iaoiraa«Liig loiilo<»alsMi laail&g to aa i&mfmm la tha 
IC^  valaaa dua to tba foxttatioa of ooatael loa«palra (CX?)« 
Slila »ty ba vapraaaatad by a tao atap aqaiUbrla^^*'^*^** » 




•olTfttion imiWm of tli« ioM* la TI«V of tlio atKrro ooaal* 
dorslloiit tlui ftMOQl«ftio& iMHanrioar aiagr al0O %• oi^ rvsaoA ia 
tozaa of % aoA IL vhoM Tszltttiona T9mmhl» %hs^ of K. as 
K^  « % (1 -^  Kg) Ct.t2) 
^toi^ i^ m3& XL Tofer to the BSXP @&d GIF fomstion (^ n«» 
tanta* rovpeotivelsr* mo Uaosr plot of E^  v«r@^ tbo pfo* 
dtiot of lysCg (Fig* 6} &a^<s»tm %tm B^^llenhilltf of the 
@l>oiVo o^tiatJLocQ* 
nc^ GOftho Fuoss oa^li^ of eiifilysi® eaaifeX®® (»0 to 
m^ixmt9 tbo "TBluto of i^ eziA Kr, (fsbXa XII} vliieh Pho^  tlist 
tHo ov«rfiUL Ta2i3ieii of E^ &aerenm nitli aoorotu e ia tlio 
dioloetvio ooasta^t of tim s ^ l m as nolll $m laiwmnmis^ with 
tho siao of tlM eatioat vhilo tho 1^ TiOnoa iRoom to 1M» 
inftopoaAoat 9t tlui diolootrle ooanilfiiit tat doorosse nitli 
tlio iaeroMiag aiao of tlio eatioaa* Conat^ iattitl^ * the ovei^ 
all aaaooiatioa eo&etaat i s greater for wugilXmt tmnn thea 
thooe t9* tlM XaYger eaea* Zt aaijry tlierefove* IM au^geated 
that tetraaUgrlaaaeaiaa hroaide prefers to fona a erataet 
ioa^paira* (CZ?) foiaatioa in BIET^ niK aixturet* 
Blitliffyt I l i t I lffii*§,l>ff f Mfwfliyi 




Fig. - 8 
600 . 800 
K R K S 
Depndence of Ionic Association K A on 
The Product K,^Ks 
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770 tqiiAtiQii for Bt^ iiBr» PP|SBrf Bu I^Br saA ^vt^SBh^ ar» 
XiettA in f aMit XXX« An ta«p«etioa of !?a%lo ZXZ r«v«al« 
that tbo ralxm of B of oaai of tlioso salt* i s ^nmA l&oroas* 
i&g as tho Alolaetzle eonstaat of tlia BoAiua doovoasae* 
Eovev«r» lo tho esma dielaotvio sadioa tliava eaame to be cm 
iaoreaae ia tlia •aMaa of E ^ t h an ineraaaa io tho aisa of 
tha catioia» tlion^ tt&a i&opaase ia sot trar^ r eignifloaat* 
?ari&tioa of B vith tha raoipi?oo@i of diaa.aotilo oona* 
taut of tha aolvaat sixtova ia sliowi in Fig* 9 for a i l tlia 
fiBor @leotf^l^aa» flia solid Xiao s^ppoaaata tlia Blavrom 
saut aaal^aia &pe t&wBA to ba M ^ e r ttiaa tlioaa of tlia 
BJams Siataaoa pissrasator* 
ftia val-aaa of ioaoelaa parssaatar aP (TaibXa X?) OOQ* 
inttaA tlirooigti K3S aquation do not ahov any sigoifioa&t oafi 
oonalatfiiit vaslation vitli diaXaatxlo oonstaat of tha aadioii* 
Eewvar» eox^riaiagXar aiio«^» a^ for tatraZbotarlaKBioniaB 
tatraphanjrlhorida ara aosparatiiraly anaXi in Isvar aiaXa^> 
t n a oonataats bit ia sllF«riA soliraat aisturas tha 9P 
"valuas ara h i i ^ r ia aeeotdanoa with thosa raporlaft aarliar 
ia tha oaaa 9f nathaaol'^ and aaateaitrils^^ aolwlions* 
CansiAarahXjr higher TaXaas of tP ia WOF^M aiitaras XaaA 
aapport to tha haiiaf that ^asa salts Ao net assoeiata ia 























































F i g _ 9. 
X ± X 
30 3-5 5-0 40 /.-5 
100/0 
Compartson of Cosphere Diameter,R, with 
Bjerrum Distance, q , (sol id line) 
5-5 6-0 
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nonstoit* Tlgiiw 9 tttemm thi^ tlt» s^ vii3fi«fl «r« Xmmr tlitm 
tliosv of tlw oorrvs^onitSac K •aSiui* as 11921 ss of B|9S7i» 
4i«tmo« t« It i s iiit«i««lla|E to ne^9 tlial t]i« i^ •fO.txcs 
tiim out to bo iaAopo&floBt of the Aioloetzlo oo&etmt evta 
thoti^ tite cdiet&go ia tho Itmie aMoelation io <i^ ixlto et|ppd«» 
fioimt. HowBvor* Fnom* latest oot&odi of malji^s onidilAS 
ono to err^M^e tho TsX'ito Qf H v^ioli Jaox^Aso ifith & 
aoo^ roauo ija tho Aiolootflo oomitsiit of tho modium and iadl* 
eatf) iQi3i.o<«»&a8ooiatloii* flii@ ft^88»?8 o(iimtion @ f^ thoro* 
fDFOt ho r^©f©r5rt§ oreip ^ist of FOB. 
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fim r«port«A ooiiAi&et«&e« data of tatraaHqr^ ^Msmonlnm 
^msml^^ <Ht(B), matHa&ol?® (HaOl), aitmiBtthaiia^^ (HaM02)t 
I7«$&8 va3J. as ia eoma nitvomethana-metliasol ®fi& mathaaol* 
t^ a^ aaa*^ ^ eol^aat liistiurta i?av» anel^stfl in tanaa of FtB 
wm& WB ms&uetB^ym aqimtiosa* TIsa eolviaat propati^ ida of 
tliaaa ^Ivanta @s« iiatsad In c^ibJLo X* f£ie «^3|mta^ tmluea 
of Ii£iitli3g 0ti^val@2t eoi^uotmioaa as oMalmaS tram T7B aoA 
MS a^ciiatioiia «i2^  Ii@ta& In ?at»lAa IX miS XXX* ?ha iraportad 
ina>»* of A„ tor saA «atB ia wspeotlv, «>Xv.»t. « • lOn 
inoXitiaA in fwUblm XXX for tlui purpoaa of oostparlaoii* M 
inapaetioa of ta'bloa XX aafi XXX vavaaXa that the dlffareuoa 
la tba TaXuaa of A^ a^aaft oa tlia f78 aoA thoaa of tlia f08 
a^aationa ara lilcli ia tha eaaaa of 2">BiiOH, 2»PraB tacA H%(M 
with an avaraca par eaat aariatloaa of ^2*9^> ---USS^ wtA 
^ I . O ^ t laapaatlTaljrt i^ iiX* la thooa of AC* KaOB, liaii02f 
Aa« BO aoA fil^A oolTaata aaflh davlatiojaa ara MlatlTaXy lov* 
l*a.t ^O.Olflt ^ 0«l^» -^ O.OtSlf ^^O.OISjSf ^ 0»©2?l aitA 
^ 0«09|(» va^paatlvaXi'* fhla aaaaa to atom fi«a tlia 
diffarmaa in tha Talaaa of tha l iait log eouacatratloaa 
( C ^ « 2 a X>^  a 10"*^ ) la tha aaoaa aitod ahora* For 
60 
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f A8£B XXX* ikmpwMitA Wtatm^mf of 1^8 Bqustioft for fctya* 
25*0 
Salt A^ Ki -^ 
'« *4 <HA) 
?rjSBr f7,0C^.04 9f8,7« 5*82 
^ Rtf tr iMg 27 
»A 
HA^iBr 17«@^0«04 212€«^ 6*44 0.02 
{17.8%0,04)® (2!lC!t?0)^ (6.3^0.5)* (0.02)' 
m^trnt t8«70l0*04 I529.62 6.51 0#0i 
Ct8.7C!t0.04)® (1550!t^O)® (6,5tP«<)® CO.Ot)' 
0.01 
<n*01l0.02)* C920t^O)* <5*4tp.l)'* C0.007) 
Btt^imr 16*0%0«09 865*37 5«75 0*01 
(Ii.07t0«0f)® <86<HS;»* C5*4tp.1)* 
M^Ul i9*7iip»m 1408,54 6.57 0.02 
(19.73^0.08)* Cf4 IC l^ ) * (6.44P.3)* (0.02) ft 
Ww^Mt I6.05l0.ie M55.04 6.19 O.Ot 
(18.1110.05)* (1I IC1I5)* (5.t5tO«1)* (0.01)* 
Btt^X 17.I410.08 1178.86 6,14 0.05 
(17.1litO.09)* (118C!t10)* (5 .5tP.1)* (0.01)* 
•entlAiMd .« • 
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fABU xn» ionM&tiiid ••• 
K«^ aBv 84.4aio,e5 t t f t . t s t.35 0.0a 
(24*4910.05)* (1t9Clt5)* (6,ttO»3)® (O.OI)* 
C24.5%p.02)* (tSSTt. «)^ (©.00t>* 
26ai(tP*04 1fe^«$7 $M 0«0I 
C26-»I^0.0I)* (111% 5)** ( 7 , ^ . 2 ) ® (0.005)* 
(26.2C!t0.0f)* ( 1 1 8 ^ 4 ) * 
25»0ttP*0l 051.44 €.9t 0.01 
(25.0910.02)* (85*^10)* {$.9j;p*2)^ (0.009)* 
(25 . t^ .00? )* (95% 2)^ (0 .^5)^ 
Btt|SSv 2! .5210.05 891*69 6.74 0.02 
(21.53^.02)* (89%I0)* (S.2^.2)* (0.01)* 
(2l.59!tp.00»)* (99915)* (0.005)* 
::t^X 27.«tip.08 1205.04 7.55 0.02 
(27»€1l0.04)* (12O018tO)* (7.510.4)* (0.01)* 
(SPr.7^.07)* (150C118)* (0.009)* 
i»^l 24.5%p.05 H29.5« 7.15 0.02 
(24.47lp.02)* (IIOC^IO)* (6.1i0.2)* (0.01)* 
(24*5310.02)* (119518)* (0.009)* 
lit^tlZ 25.0%0.05 1505.01 7. IS 0.01 
(23.0110.05)' (13O011O)* (C.%j(J.5)* (0.005)* 
(25.iaiO.009)* (139414)* 
' Etf«s«AiNi 551 * vtMf9vmMm 35 
MHttlttlitA . . . 
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fABJUS IXZ* eo&tix»a»a ••• 
®«^ * ^P % ^A) 
Pr^ai 1^«70lO#05 1€6.45 5.65 0.02 
(190.6)* (174^.3)® (S.t lO.f)* (0.04)** 
(t 93.0^0.07)^ 
Stt^ fiCl (172.3)® (43C^5)® (f.7|J&.f)® 
(tS7.6ei0.1)® 
Su^ MBr 183«3C10#10 270.71 6.08 O.tS 
(169.3^0.09)® (28515)*' (S.C^O.I)® (0.04)° 
Bii^ M 180.1(^0.15 129.90 5.7© 0.20 
(179.4)*^ (15513)® (5.110.1)® (0.05)® 
(184.3910.6) e 
m^UX 174.7C10.08 210.48 5.90 0.07 
(174.4)* 
^ R%t9V9Am 92 
" R9imnm 56 
® H«f«r«ttat 42 
eosk l^nttift • • • 
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tmiM i n . ooatlaatA «•• 
sm A^ I^ «fA) 
<53*5^.09)* (146.60)* C4»I0)* (©•03)® 
8t^«Br 99»IS!t0.09 tOO*l9 4.64 0,016 
(53.15t0.05)*^ (99,20)® (4.50)® (O.C«)* 
Pv l^iBf' 46«3%p.09 79*16 4.96 0.016 
(46.8%0.09)* (70.90)® (4.30)* (0.02)® 
Wm^smr 43.52tO.09 77.10 4.56 0.029 
(43.51tO.05)® (75.00)* (4.30)® (0.03)® 
® MMfmfnm 40 
ma%ta.vmA . . . 
7o 
fABXS ZXZ* oon^intttA ••• 
Ofil% A^ 1 . •?.% 07 
• *A •(A) 
WfflftlMMIt 
K^ B^BiP 125.20!tO»O4 14.57 5.94 0*05 
(125.16)* (14.00>» ( 3 . « » ^ 
117.0QtO»03 10.38 3.60 ©•02 
C11«.§5)® (10.00)® (3.80)® 
ar^Br lO2.60tP*O1 6.49 3.54 0.01 
(102.55)® (6.00)® (3.?0)® 
95.3810.02 2.63 5.25 0.01 
(95.39)® (3.00)® C3.60)® 
!!«482 131.4CS£P»05 19.14 3.69 0.03 
(131.35)® (18.00)® (3.50)® 
^^Ul l09.0Qt0.04 22.21 4.52 0.03 
(108.89)® (17.00)® (5.80)® 
B»^1II 101.7<l3aS).01 16.34 3.71 0.00 
(101.72)* (16.00)® (3.80)® 
® R^ftrtttM 78 
•tta«la«t< . . . 
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fAlXS XIX* oontiiiVMd • • • 
.0 i«Xt A^ E|l^  tJ^^ OA 
H«^IIBr tn.OQtO*09 27.71 3.50 0.13 
(116.0^0.05)*^ (51t1)* C4.1<3^.2>* (0 .03)* 
Kt^iSlr 110.5^0.04 «» 3.10 0.10 
(110.49tO.Ol)* (1.Tt0.4)® (3.3Ctt0.1)® (0.01)® 
Pr^SBr 102.2%p.05 • 3.47 0.13 
(102.13£p.©2)** (3.4410.03)* (0.03)® 
M^mt 97.12t0.06 * 3.79 0.73 
(96.97t0.02) ® ( 3.19tO*«>3) ® 
m^SQl 116.6(^0.12 43.11 3.85 0.17 
(116.44tO.03)® (43t1)® (4.0010.02)® (0.03)® 
It^iiOI 110.2(]10.04 • 3.11 0.10 
(110.0%,0.02)® (2.C10.5)® (3.4010.1)® (0.01)® 
#r^M01 101.79t0.05 * 3.57 0.14 
(101.61tO.Ol)® (3.64ip.02)® (0.03)® 
Bm^ SCa 96.82t0.06 * 3.93 0.18 
(96.5610.01)® (4.1210.03)® (0.03)® 
* mtm»m I3i 
MMvJUKBMl . . . 

























04 3.52 3.41 0.02 
on® Ct.4|;p.2)® C3.45!tO#04)® C0.004)*^ 
09 21.50 3.96 ©.dl 
05)® C19.3^0.5)^ <3.U0.n® (0.03)*^ 
5.09 3.4T 0.01 
05)® (4.5^tO*9)* C3.t4p.2)* (0.03)* 
Btt|»I 164.0QtO*04 5.02 3*64 0.03 
(164.09t0.04)* <3.1ip.9)* (3.tt0.2)* (0.02)* 
*" MfwNmm 39 
eoiitia'ntA 
. . . 
733/7 >• 
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^ , % •tA) 
(96.7)^ 
101,^IP,19 
B « 92*69 
C0*05f)® 
CO.C55)® 












D m 34.01 
Btt^Ilr 100.7^^0.18 ^ 8.03 0.41 
(101.0)* «• 
* B«f*vtae» 26 
(IOII%IAW6 . . . 
8i 
fABXS IIU maMUBom^ •»• 
mut A. «. - • h ®(A) 
B « 32,05 
m^M$» «25*fO£p«20 6.06 ^.T? @*06 
(I23.2)* (0.065)* (5.22)* 
B « 29*02 
Btt^sir 9n5iio«o5 «- 4.ee e.fi 
(91.5)* (O.lf)® (t .8T)* 
D « 25*^  
m^mv 115*50119.56 • 4.65 14.57 
(114.9)* (0.010) • (5.1«)* 
D • 25.50 
B^^ liBr a6.15t0.12 • 5*47 0.11 
( e i . D * (0.052)* (6.48)* 
* &9f9ttm 24 
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•XBMpXtt tli« BSJEiBm ooaewatimtioxi cxoteAs tn tli« easts of 
2*BttOE fsoft HtQB 0M eompfi7«A to thoto iu tho atioT* 99% of 
«,lT.Bt. M «>63.»t«a «r » » » « ' . It lui. al«, ^«a not.e 
f^oa 7abloo XX &aA XIX thiKt tlie tttraalkyXiii^ voBiix&i ftiats 
glioir u0«al tielifiviota* la varloao puro and fidxefl soIirsntSt 
l«o«f A^ Tal»0fi de<r.*eat« vitli inopoaei&g also of tlt« 
t©tr«tfilSylffigisosii«E ioa© ia tli^ fi or^ar Ka^ *^ > :^^l^ > ^^I* 
Bu.^ ii'*'. Batik a traM 1© @IMJLf«r to tboea oMaiiiad isx the 
ee^m& of EEM/^l^s 6o3Lvmt ml^turae (of* €^ptar X}« fhia 
trei^ Se in ©greerimit with oarHar fl:i6ijUags" ^^^ in aavarsl 
p«ra and misod ^Xveata* Eow@v«rt ea<^ a bateTioiir o;m bo 
oirplaii^ oS OB tho tmeilB of the ion^aolvant intaraotic^a nMOh 
iiiey«af?e nith iiios^as® in tlia iosie ais^ of tlia eatioat BM 
a eoiiaattit lee of vMoli tha @oXvatioa of oationa if^  fmm^ to 
iaeraaea in tfea offiay Ma*^ '*/:^  M^U"^ < :.»r^*^ Btt*S"**. 0on» 
iraraal^* a daeraaiia in tha tsoMlitar of tha vaapaotiva iona 
follovs a ravaraa or&ar ae apiiaraut fxoa tlia ^^ valuaa in 
the aolvaiita o^ idaar atiady. It aiaj't liovavar* lia aotaworthjr 
to fiziA tlmt tha px^partiaa likt vlaaoaity mA dialaotrie 
eouataat of tha madiua alona a««B to Im wxwSbXe to aeaotmt 
for tha abora %ahanrioar aa aXao aoggaataA in tha oaaaa of 
nm^mw aolTaat Bixtu]*aa. 
Xaapaetiosi of T&%Xa XV ahova ao ragular Tatlatioa i& 
tha •aluaa of VaXdwi proAueta with tha dialaatna eouataat 
of tha aoXYaott tha hii^aat rwlvm haing in tha aaaa of 
83 
tMSSM Z?« irald«ii BvoAnaft A^^t tor fw^rmiXkfXmmmmixm 
Salt* la Qrgmtl^ Solvmits «l 29^0 
A , ^ 




















1-BBOK 0.47t0 0.5007 
^tm 0.5178 0.5482 
AO <f» • 
EtOE C.5862 0.5791 
U9m 0 . 66^ o.ejr4 
MiiiOj 0.7546 0.6935 
mm 0.6669 
MOB 1.2887 1.16!5 
mk • 0*6940 
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•thyltncglyool for 9Xk tli« f1ty>alkyliBtgioniq» bnauSJ* s«a.t«* 
TlMre mmmB to h9 ao •in^^ i^ •ol.¥«at in vliiflii th« ¥alil«ii pro* 
dttot mi |^ Iifir« «ttaiA«d A BfUEiisai valsi«« fhis Iwlmvidsy 
$.« doatrary to tlist ob8«xir«A for %h» mme 8»lt ia mF«4P!K 
iOr0t«B (of. 0liapt9r 2). fo eiplal& this irrcgai^ritjr in 
tli« b^hRTioar of ¥al€9ii ps^iict vlth ttm aielecstrio costt* 
taat of th® sa^ i^am oao® ma^  lo^^ i&to tl^ e practical Siff l -
cnaltit© poiuttS oat ©arlitr^^, Aa lair^actlaji of ?f»blse X 
m^ m wotiM rorasl tHat tte irfieositles m mU m \ do 
mtii aeee to s&ow a re^nilar vaxisti^ii %ilth tM dialsetrio 
caastait e® a coaeequeii©® af isMch th© FfiM.ea profiacts fal l 
to Gtrnv ® refenlat' i?ai?iRi4c4i ttilitoe In tiiooc of r^'-F '^K nir* 
tti^ts. Qtmmq,UMUbl^9 i t isetse protirxbl® to (sojaolit0« tlmt the 
^liavlour of Mciti-;^ ©^yli-almit ©osidaotmc® m.e. of F«d^ «® 
i.ira&uot a^ -iiwt 1m dotoxmikiM !}f ttie irleeotilt^» tli«i et^^ri^ 
l«at ccmdaotai^ cNit or t2i# dleloetxlo csmstaiat of %im m d^insi 
oloaa Imt ratit«r 1^ th« ooueildoratlm of m&air Hor« factors 
laeluidiiAg %lm protio aid aprotlo ^B.tur« of the fiolvtmt* 
11m eovputoA ptoFwmmtvrm of Miioeiatimi eoAStimti K^  
o1i^ alii«A f»M tho rvportod ooaduottBieo A«ta of totraalkarl* 
aQnoAim luOldos in MTioral jmr* aolTOiits tma tli*lr biLniinr 
alxtttraa of Tarjioc Alolaetrle oouataata ara l latai in 
facias XZ aaA XXt, TIMBO paraeattra vara aaalyaad la tanta 
af P78 aod 708 ooadttotaaoa a^uatioiui* "Shm raportaa valuaa 
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•« x^ .M.l».d fro. . « U . r otuitlMx., . » law laolna.d In 
T«bl« III for tti* imrpoM of eospsiltoa* 
M i&ipaelios. of tlid data rsvoale t ^ t th@ ^ oXuse of 
K. obtal&od firom 776 oqt'atio:! are higls^ a? thmk tlioeo obtidn^d 
froB FC^B et^aticm. fttrtb«r» tho tralsies of ionio fissooiatiom 
9l»tal£i«6 fsroB ]^0 (^afiuetanee et^^tioix for a giv«a ar^ lt i& 
the eases of H^Og* KG^  MA» I'^ eiiOg* H«i:Dg«EeCn im& EeOH-O^^ 
are seg3JLglb3.sr emftU or oloee to ^ero with the exoeptlon of 
those of Mt^MBv BSA A^ r^ iiBr la l?K#i mi^ EeAiBv mi& Ee^ lsOl In 
Ke^ Og vliere S. ^mlvtee are (ireater* However* K. vsluee 
olitalaeft froa P7® e^tmtioa «pe tlie l©ast ia th® eiisw! of W 
msB. th9 M^est Sn tlmM of a^St^E, Furtter, tli© K^ vcltas 
of t@traalIgrX8iEr^ 3iiit» hfsMa© ©ftlte 0!)pf*ar to Ise f»i ©^o.:ea*-
t i a l ftsiGtion of the Sieleotrie ^metaat of the correspond* 
lag eol^ rent* '^ h© limar plot of log EL vemmi t/r (Fig. ?•! 
end 2*2) «a?« eiBilar to tl^se of tetrsnUgrlaismoxiiitsi ealte in 
l>lif«i^ K tsiactiiree (of* Olmpter X}« Ulie M ^ senoclatlaxi 
oonstfmte obeenrei lu the oseee of f«*BiiOH« 2»?rOB9 AO and 
KtCSi can \m attnimtedy aoo r^dixxg to B^emw-Juetlee treat* 
rnmkt^ to ^ e d<»iiiiatioa of dieleetrie oometaat In the iaae« 
dlBte vi«liiitjr of sa ion vhioh has heea foond to ^ true ia 
this ease hut ^ e ei»ae i s aot ohaerred in the oaeee of HeOH, 
Ktti02f AH* Mt DKAt KeCH-l^ elOg aad Kecm^C^ *^ 
Kovevert oa exaniaatloa of talilee XI end XIX reveals 
that la the eaeee of the tetraaUqrleRffloaSvni halides la a 
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S&enmsim ei&9 of tli9 ions ana toUornn the or&9V, M*^^> 
l t*S^> PrJi*> B a ^ tmllkd tlss i?«W3?69 oyQ«r o1se@£Tea 
oz&ljr iii thd G&m of lle3H« 1?M8 s&asioloue ^i:eiriour of K^ 
valtat® ia t&o oafife^>Qa l^Eie eol^eate s ^ be aee^^ed to the 
p!^.oii!l:ia&t f^X'ratlaa of e^iou® In mutTOXIi^ tbe esta&t 
of lorn p8irio^» f5a<^  tjrp® of belsi^rla^ur lias oleo Ijseii 
oljeerv©^ ia tli® s^reeeiit ett^y of riIF«i^ BK mlstture® (ef* Cb&p^ 
t®!? S) o® also Sja ©«^®rei other protie imd s^i^tlc t^X" 
rmxtt?^*^^*^^* 'nim geiKJoiatloa of 3nrg@ ions ia oesocistca 
fioX^ TOEt© io e!i?p3sea to lia Dliadtr©^ d'o© t© tiieiff iacbil l ty 
to fom o calveat mJi?ei?Qt;oa 5,on pali? in o g-usi^ eetE^o eo2,i?e:2t 
wMdi foFthef* 6«^ e3r©cce0 t7 .^tli liicr®®eiz:g eis® of th© cations* 
C?Im«i, i t say ^ Inferred tl:rtt tlie f^suXtaat p-seocij>.tioa 
behssrioiir ap'^isre to a.eit@a<?. upou t^e two crtep aegooiiitf.oa 
n0€*isMilea of Inn pa!.re fo2:5;f»tioB rlrdlm* to thsso of DKF^ ITPS 
a-lElur«ii, via. it) 8QXv<mt eeparatet loai prJU? famatlon 
(SSXP) pjaa (11) caatact lon^isslr fosiEatiw* ^Iie oveir-all 
beiisvlottr of atfeooimtioa oaaeteut* C t^ may foi th^r tm 
relatad to x^ ead Kg Isy l%« (t*12} Cof* Ch»i>t«ir X)* Wrtm 
fciblo XI tht TsirlatiOQ. of i^ TftXuita i s t6wa& to Im iicailsr 
to tltoeo of SL* i*«»» i t doortaaes vith ijktBfKm i a tlio viao 
of eations tiut tht v«ir«riNr tvmA In ttui TOIU** of X^  la 
o%a«rv«d l a a l l %im alioira aolvaata* But tlia Tsriatlon of 
aad Kg ailoii & vamvao tranA in tha oaaa of aeatona only* 
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Hoif«v*r» ttm Of van rttlvmm of S^ emA K^  are tmuoA to doo*> 
tmmm witb tlw iaeroMlfiiT di@loe%zlo eo^ iflfeimt of th9 stdiiai 
em I& tlioso of Kj^ « 
la ovftor to tmatrstaaA the atpeaAis&oo of E. oa tlio 
laolseular elaot i t I0 oonvaaioist to ^ 1 ^ with tho parasotwp 
i, psdr eorroXation fm&cti^ m for tbo pziaitivo siodol* 
AeeotiiiMB to this modoX t^o lone sa^ ^o rogarS^a se pi^rtfi 
If tlioy 070 in actual p£«Auot» that ie» i f ttieir oeparatiozi 
i e eq^Bl t^ the mm of tlioir f«dii, "Htm K^ of asdi ion* 
iiaira in f% diliuto solution of a i ajreoeipted oolvont ean I30 
enlouMtoa from tim Wm>m @tuati<m» 
K^  • Ct -T)/© /f^ 
•I {4nl»sV500O 01^ (o /^^ PK?) (8.1) 
vhero tlio OQoililsriuB! ooastaatt K^  roaulta aisa to the roao* 
ti(m of thii typOt 
a.£^ * f mmmimk %J^f (2*2) 
Tlw raatOt o t^aixiaA ^ Bq. (2«t) i s 1»awiA oa the «9p7oacli of 
AifAiaioa eoatvoXlad rataa of foxmatioa mtA dioaooiatioa of 
iMi*pair«» aiooe 
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E^ m X ^ (2,5) 
flMM^  Sq« (8*9} ^9 l i t» to aay pvo—tm ia vklflh MXTittt« 
Mp«rat«a asA eoatft^l i«&*>p«ir fora«liQ& HBA di«io«l4KlidA 
mr9 eoatf9ll*i 1^ tht owileBbie soi t!i«2%«l forM** Mt«r» 
luitiTtljr %«• ioas ai^ te cweardtA ae pairtft i f tli« Aistaaot 
9f el«Mi(i» ei»m«<^» Cm* . «•'' ^ r* . IP) lNitw««i «l»ir 
effiitrtv i s X999 ttm. the B$9spsim paraisvttri «• Eo¥«v«r, 
B|9iTttB tMitlntBt of S. i s ^f^m Hgr 
K^  - (4iii/1000) 4 i »^ • l fO/3)f tr (2.4) 
«!!«>« q . PA » t^MlHf. no^«t«if. tilt torn ^m ^aiJ^a» 
Mpasntioii Siefe^ siQt t^n h^i^^msx s* aM 0/^ m& mtti^ BM 
aoa^doMueliaig io&-^fiir«» 
Zt wOttlA ^ iattrevliag to wm^9se% %h» K^  •aiiMS 
olitaiuoi ^ 108 aoa FiiOM 1978 imtifttioEa* flM TstSmo* seta 
to A i f for mworieoll^ tet oigBifioantajr l»otli tho •oiuoo looA 
to <mo 8BA tho eoM ooaeivoiea oo fsr as tlio «MoeiiitiOft 
9)uMiMMA0B io OQAOomoA* Bovovwrf f«OM 1970 oquatioa 
Aorivoa ooao aAAitioaal pavoKotors iiko K^ «oA K^ ifhiiH tlio 
pifirioM BOiol* ooalA aot <lo* 
gIffltBft iSlI tftl g in fmi f f l t r t 
Za faklo ZZ wpo irtwia t&o valiuio of Aiivtattoo 9«ra^ 
«otor» a obtaiaoA fvon Vaooo 7S oquatioa for totvaalkyX^ 
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•K1U«» of ta«li ss lt etm tm mmt to doero&et irith tlio In* 
eroftoliig diolootno oonotaat of thm solYont* Tlilo ^lunrioiir 
i i in &eoo3<dfiaeo vitB tMt o^ toiHroa m wx^mit «r«^«. 
An iimpoetioti of sP irsOttoo I& ?al»2« III Oho^ o no oon«» 
eiotoat •ariation vith t£i© diolootxlo eoostant ti&oti^ ia 
moat of tlio onm& t&oy appeal? to deosreneo ^t l i tlto imortaso 
in dloleetzie etmstmt of tbo soditra. Hoirov«r» in tlio aaBO 
eolTQut tliooo Toltios aro si@82>i2r oozistaatt A emps^timm of 
^ 9 :i?sl>lO0 II m& i n lioaM I'^ fvoal tliat tli® iraluoii of tho 
distfitioa para@0tor» E az^ Mgli®? tlian tl^ao of tim ion aleo 
i^o?®s9t«y a®. It mmM ftxrtlj®^ &i)^^f^ tMt tl3« vaXnos of 
aP o1)taJUi@A in tdio OESOS of M^t, Eoi^ O20 li^ » !!&• IBA» M«M02«» 
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